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TH£ USE OF NATUBAL GAS AT 
FITXSBUBG. 

It has only been within the past 
few years that natural gas has been 
utilized to any extent, in either 
Pennsylvania or New York. Yet 
its existence has been known since 
the early part of the century. As 
far back as 1821, gas was struck in 
Fredonia, Chautauqua County, 
N. Y., and was used to illuminate 
the village inn when Lafayette 
passed through the place some 
three years later. Not a single oil 
well of the many that have been 
sunk in Pennsylvania has been en- 
tirely devoid of gas, but even this 
frequent contact with what now 
seems destined to be the fuel of the 
future bore no fruit of any import- 
ance until within the past two or 
three years. 

It had been used in comparative- 
ly small quantities previous to the 
fall of 1884, but it was not until 
that time that the fuel gave any in- 
dication of the important role it 
was afterward to fill. At first ig- 
nored, then experimented with, 
natural gas has t>een finally so 
widely adopted that to-day, in the 
single city of Pittsburg, it displaces 
daily 10,000 tons of coal. The 
change from the solid to the gase- 
ous fuel has been made so rapidly, 
and has effected such marked re- 
sults in both the processes of manu- 
facture and the product, that it is 
no exaggeration to say that the 
eyes of the entire industrial world 
are turned with envious admiration 
upon the city and neighborhood 
blesseji;with so unique and valoar 
ble a fuel. 

Where the gas comes from, and 
how long it is going to last — and 
where it is going to, we might add, 
now thsit the scheme of piping it to 




distant cities is under consideration 
— are questions which involve so 
many elements for discussion tJiat 
we do not propose to take them up 
at present. The manner of distri- 
buting and utilizing the gas, and 
the industrial revolution its intro- 
duction has effected, are more than 
sufficient to occupy our space. As 
many of these facts are still in- 
volved in mystery to a large major- 
ity of our readers, it will, perhaps, 
be advisable to fetart at tfie well it- 
self, and from there follow the gas 
in its various wanderings until it is 
finally consumed in the mills and 
works or in thaJhome. 

The regions in which natural ^as 
is found are for the most part coin- 
cident with the formations produc- 
ing petroleum. This, kowever, is 
not always the case; and it is 
worthy of notice that some districts 
which were but indifferent oil-pror 
ducers are now famous in gas re- 
cords. The gas driller, therefore, 
usually confines himself to the re- 
gions known to have produced oil, 
but the selection of the particular 
location for a well within these 
limits appears to be eminently fan- 
ciful. The more scientific generally 
select ftspot either on the anticlinal 
aMynolina^axis uf th© formation, 
giving preference to the former 
position. Almost all rock forma- 
tions have some inclination to the 
horizon, and the constant change 
of this inclination produces a series 
{Continued onpaffelS2.) 
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TH£ LA GTTATBA AND CABACAS SAILWAT.-A S£CLAMA- 
TION. 

In our Supplement of Nov. 21, 1885, we gave illus- 
trations of some of the remarkable engineering works 
pertaining to the above railway, together with a few 
historical particulars of the origin and progress of the 
enterprise, which were derived, as there stated, from 
an English contemporary, Engineering. Probably by 
some inadvertence, the writer omitted to state that the 
originator and planner of the great work was an 
American citizen, Mr. John Houston, C.E., well known 
in engineering circles here, and specially distinguished 
for his success in mastering difficult situations. We 
give in another column a letter from Mr. Houston, in 
which he modestly rebukes the injustice done him by 
the omission of his name as the real author of the sur- 
veys, maps, and plans of the work; and we take pleas- 
ure in now rendering to him honor to whom honor is 
due. Mr. Houston is entitled to the highest credit for 
his services in MJ^ng the foundatfons for this extra- 
ordinary example of engineering. 



THE TELEPHONE GONTBOVEBST. 

Among the most recent and ablest contributions to 
the literature of the telephone is an exhaustive article 
by Prof. Edwin J. Houston, of the Central lligh 
School, Philadelphia, contributed to the pages of the 
Franklin Journal. He presents with great clearness 
the invention of Reis, and in his favor as the prior in- 
ventor brings an overwhelming array of evidence. 

A considerable number of illustrations are given, 
with descriptions fully explaining the nature of Reis' 
inventions and those of Bell, Blake, Berliner, and 
others. Many valuable particulars of the history, ex- 
periments with, and practical uses of Reis' telephones 
are given. I0te article closes with a series of letters 
from a number of scientific persons, residing in dif- 
ferent parts of the country, in reply to a letter from 
Prof. Houston, asking them to say whether, in their 
opinion, Reis was the inventor of a practically operat- 
ing speaking telephone, and if so, whether or not it 
worked substantially in the same manner as the Bell 
telephone. Some twenty responses are given, and the 
writers, without exception, testify in favor of Reis, and 
adverse to the pretensions of Bell. Among these witness- 
es are: Prof. C. A. Young, of Princeton College; Prof. 
Wm. A. Anthony, of Cornell University; Prof. Francis 
Er~Nipfae]r,^tjf^ Waehington UaivefBity^ -B%^-I^o ai H ; Pro f.- 
A. E. Dolbear, of Tuft's College; Prof. Ogden N. Rood, 
of Columbia College, New York; Prof. C. F. Brackett, 
of Princeton; Prof. Charles F. Himes, of Dickinson 
College, Carlisle, Pa.; Charles M. Cresson, M.D., of 
Philadelphia; Prof. C. F. Van Dyck, New Brunswick, 
N. J.; Prof. C. Seller, Philadelphia; Prof. W. L. Hoop- 
er, College Hill, Mass.; Prof. Geo. B. Merriman, Rut- 
gers College, N. J. ; Prof. H. C. Buck, Boston, Mass. ; 
Prof. H. S. Carhart, Northwestern University, Evans- 
ton, 111. ; Prof. Charles K. Wead, University of Michi- 
gan; Prof. H. W. Wiley, Department of Agriculture, 
Washington; Prof. W. 0. Semans, Ohio Wesleyan Uni- 
versity, Delaware, O.; Prof. Charles S. Hastings; Yale 
College, New Haven, Conn.; Prof. John B. De Motte, 
De Pauw University, Grreencastle, Ind. ; ProT. Leonard 
Waldo, Yale College. 

If the views of these intelligent examiners are correct, 
then the original decision of thiB United States court 
which awarded to Bell the honor of the discovery of 
the speaking telephone was an error, and the vast mo- 
nopoly created under the broad claims of Bell's patent 
of 1876 is based upon a stupendous fraud. 

A suit iu the name of the people of the United States 
is now in progress by the Department of Justice, hav- 
ing for its special object to nullify the patent in case it 
is proved the claims were unjustly granted. The most 
strenuous efforts are being made by the supporters of 
the patent to arrest the progress of this suit; but the 
general public feeling is greatly In favor ofiiavlng^lt 
pushed forward in the most vigorous manner. If 
the Bell people, as they claim, are the rightful own- 
ers of the exclusive art and apparatus of conveying 
speech by electricity, their claims will in this manner 
be settled and confirmed. If, on the other hand, their 
claims can be clearly pipved to be invalid and wrong, 
then they should be promptly nullified, and the tele- 
phone made free to the people. 

We publish in another column an interesting reply 
from the father of Prof. Bell, in answer to the letter we 
printed a few weeks ago from the distinguished Eng- 
ligh surgeon. Dr. Tait. The latter stated that Mr. 
Bell, Sr., and his son were both in Glasgow at the 
time Reis' telephone was exhibited there, and sug- 
gested that Prof. Bell, Jr., might have derived his ori- 
ginal telephone knowledge from those exhibitions. 

Prof. Bell, Sr., however, explicitly denies that he or 
his son Alexander ever saw the Reis telephone while in 
Glasgow, and his statement will be accepted as con- 
clusive. 

A recent number of the Electrical Review^ London, 
contains a long letter from Prof. Alexander Graham 
Bell, addressed to Attorney-General Garland, in which 
he expresses the deepest indignation at the charges of 
fraud in various forms which he alleges are made 
against him by the Department of Justice in the docu- 



ments pertaining to the suit before mentioned. Prof. 
Bell says, referring to his 1876 patent : *' When I filed 
my application, I asserted that I was the first inventor 
of that art. I believed so then; I know so now." 

In this letter Prof . Bell also pays his respects to Prof. 
Elisha Gray, and shows the allegation that he. Bell, 
derived information from Gray's caveat is without 
foundation. "The men who have been active in foment- 
ing the present suit are also shown up in this letter, 
and handled without gloves. We must say we sympa- 
thize with Prof. Bell, in view of thB mass of stuff thrown 
at him by all the various parties, and all at once, as it 
were. We regret our space prevents us from publish- 
ing his letter in full. 

One of the ablest newspaper articles on the telephone 
controversy is that recently contributed to the Even- 
ing Post by Mr. Frederic H. Betts, of the New York 
bar. We subjoin a portion only of his summary of facts: 

*' The controversy has turned upon the right of Bell 
to control the whole art of the electric transmission of 
speech by means of his patent of 1876. As bearing upon 
this latter proposition, the facts that we have above 
narrated are important, and they may be ^summarized 
as follows: 

*' 1. Reis had described what he called a * telephone? 
as early as l661. 

'**2. With that instrument he had transmitted not 
only musical tones, but human speech, to the extent of 
individual words, at least, though not ' with a distinct- 
ness sufficient to every one.' He had also transmitted 
the infiections of the voice as in interrogation, ex- 
clamation, surprise, calling, etc. His instruments were 
capable, therefore, of reproducing to some extent the 
quality of sound as well as its pitch, 

'\3. Bell had never, up to the date of his patent, 
transmitted a single articulate word, or any 'quality'' 
of sound. 

"4. In a statement made by him a few days before 
his application for the patent of 1876, he had admit- 
ted, expressly, that his instrument transmitted *the 
varying pitch of the voice' only, but 'not the 
quality. "^ 

" 5. The best that can now be done with the instru- 
ments described in the Bell patent is that, under 
exceptionally favorable circumstances, a few words can 
be intelligibly transmitted. This may be due in part 
to the increased cultivation of the ear since the 
pra ct i ce of a j ji i ig tcl cp liU iie8"lia^n5eeirintroduced. 

'* Mr. Watson, Professor Bell's assistant, has testified 
of experiments made at 40 State Street, in 1879, with 
reproductions of the original instruments: 

*'*The reason why the results were better, at 40 
State Street, is in my opinion due to the fact that 
we were in a very quiet place, and that we were more 
practiced in listening for faint sounds than in 1875.' 

''6. No such instruments as Bell described and illus- 
trated in his patent of 1876 have ever been used for 
any practical or commercial purpose, without modifi- 
cations of form and further patented improvement in 
material. 

*' It must also be added that Bell was not the first 
person to use, in a system of telegraphy, the undula- 
tory current of electricity. A system of telegraphy 
founded upon the use of an undulatory as distin- 
guished from intermittent or pulsatory current is de- 
scribed in the patent of Thomas A. Edison dated 
August 12, 1873, No. 141,177." 



Protection of American Birds. 

The annually increasing destruction of American 
birds for purposes of fashion, and the consequent 
startling decrease in the numbers of many of the choice 
varieties, have aroused the American Ornithologists' 
Union to form a Committee on the Protection of North 
American Birds. The secretary, Mr. E. P. Bicknell, 
announces the objects of the committee to be the gath- 
ering of alPposgitn^einTofinatlon oh the subject of t^^e 
destruction of birds and the steps ndoessary for th^ 
preservation in future; the diffusion of this informa- 
tion among the people in order to create a sentiment 
in favor of the birds, the formation of bird associations 
and other protective measures, and in time the fram- 
ing of a suitable statute, for enactment in the several 
States and Territories, which shall give the same pro- 
tection to the smaller birds that the game laws afford 
the larger. 

Most people do object, in an abstract sort of way, to 
the wholesale slaughter of these pleasing little visitors 
for either sport or bonnets, and they do deplore the 
cruelty of nest robbing, but the committee realizes the 
fact that unless this sympathy takes a more active 
form, there will shortly be nothing to lament, for the 
birds will all be gone. Prompted either by their use- 
fulness in checking the increase of insects harmful to 
vegetation, or simply by their cheery presence, we cer- 
tainly owe these little songsters a friendly protection. 
A very pretty little sermon on the preservation of these 
feathered friends will be found in ^' The Birds of Kil- 
lingworth," told by Longfellow in his *'Tales of a 
Wayside Inn. " The secretary of the committee invites 
communications and information from any people in- 
terested in its objects. His headqtiarters are at the 
Museum of Natural History, Central Park, New York. 
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FHOTOGBAFHIG NOTES. 

Method of Falsifying Gelatine for Emulsions.— Mr. 
Alexander L. Henderson recommends that the dry- 
gelatine be soaked for one hour in a solution of; 

Water. 20 ounces. 

Acetic acid 1 ounce. 

Then it is well washed to free it from the acid and 
other impurities, and finally spread out on clean cot- 
ton cloth to dry. Mr. Henderson advises that it is 
only necessary to treat the gelatine intended for 
emuJsification as above. ^ The bulk used to give body 
to the emulsion will be clean enough without the 
use of the acid. Respecting the flowing or coating of 
plates, he believes the sooner they are coated after the 
glass is warm and ready, the better the emulsion will 
flow. 

Removing Lead Pencil Marks frrnn Photographs.— 
We recently had occasion to mount in an album, on 
cardboard, several albumen photographs, many of 
which had lead pencil writing on the back; after they 
were dried and finished, we were surprised to notice 
the apparent dii^flgurement of some of the pictures 
by the appearance of the writing on the surface, re- 
versed, precisely as if it had penetrated through the 
albumen film from the back. We very soon ascer- 
tained the cause and remedy. Before mmintihg the 
prints they were dampened and laid in a pile, the 
back of one resting upon the face of the other. The 
dampened albumen .surface of the print, because of 
its sticky, gelatinous nature, took off the loose parti- 
cles of graphite contained in the lead pencil writing 
on the back of the print above it, producing on its 
surface a reversed facsimile which was remarkably 
perfect and deceptive. 

When the cause was thus found, the writing was 
at once quickly and easily removed by the use of the 
ordinary rubber eraser. 

^ < • > » — ■ 

Inland Water Transportation. 

There has been of late a great deal of discussion in 
committee rooms, in lobbies, and in the public press 
as to how far water transportation can compete with 
railroads. This discussion has been mainly limited 
to the consideration of our present canal system. The 
Erie, being the most important canal in the country, 
has been the subject of special investigation, and 
particularly when the proposition for making it a 
ship canal was being strongly urged. An examina- 
tion of the relative merits of canal and railway trans- 
portation, as illustrated in the case of the Erie, shows, 
however, that in addition to its want of speed and the 
inconvenience arising from the winter's deadlock, the 
canal, all things considered, is the more expensive 
carrier. It may be asked, then. Why was it that the 
canal in one season delivered 37,500,000 bushels of grain 
at the port of New York, while the combined rail- 
roads "toring the same period brought only 28,000,000 
bushels ? The question is not difficult to answer, for 
with the State as the owner, it was undoubtedly 
cheaper for the shipper to send his grain by water 
than by rail, or there would never have been such a 
large tonnage on the canal. This argues well for the 
continued usefulness of the canal, since it is already 
in existence and the cost of its construction is nut 
recoverable. But it certainly does not argue any- 
thing for the extension of the system. The actual 
figures show that were interest, maintenance, and re- 
pairs to be added to the cost of navigation, the rail- 
way would absolutely be the cheaper carrier. And 
no one has ever seriously questioned the relative ad- 
vantages of the two methods aside from economy. 
Such is the testimony of the Erie Canal. We bring 
it forward again, because there is another system of 
water transportation of which we wish to speak, that 
offers very different results, and is now receiving in- 
creasing attention, but which, unfortunately, is being 
classed with canals and consequently invested with their 
imaginary merits by those in favor of that system, 
or with their faults by thofee opposed to it. 

The drainage of a country by the operation of na- 
tural laws provides a series of water courses whose 
repeated unions finally furnish us with navigable 
streams. The advantages of the transportation facili- 
ties thus afforded are unquestionable. Not only is 
there no cost of maintenance or repairs, no interest 
on a large first outlay, and no restriction to an un- 
limited competition among the carriers, but in addi- 
tion a water highway of this character permits a rea- 
sonable speed, and acts undoubtedly as a check upon 
excessive railway rates. In the transportation of 
goods, the river is certainly a successful competitor 
with the railway. But there are in addition to these 
recognized highways plenty of streams where the 
volume of water is sufficient, where the tributary 
country is highly productive, where perhaps no com- 
peting railway is in operation, but whicti are not 
navigable by reason of some natural obstruction, a 
ledge of rock, a shoal, a series of rapids, or some- 
thing of that sort. The necessary intervention of the 
engineer, before such streams can be utilized, has in 
the miil'& of naany people dragged them into the 
same dM&ification as the canal. But there is never- 
theless so large a difference between them that to us 



the one is desirable and the other is not. But, how- 
ever the two systems may be regarded, the decision 
required is how far the margin in favor of river 
transportation will warrant an expenditure for ren- 
dering such a deficient stream available for naviga- 
tion. There is a greai; temptation, in view of the 
history of cities the world over, to encroach upon this 
margin to its very limits, for the value of water fa- 
cilities often means the difference between an unim- 
portant town and a busy industrial center. In re- 
ferring to this point. Major King, of the gov-ernment 
engineers, calls attention to the fact that there is but 
one city in the United States of over 60,000 inhabitants 
which is devoid of water communication. He cites 
Springfield, 111., Indianapolis, Ind., Columbus, Ohio, 
a.nd Harrisburg, Pa., as four inland capitals which 
lack the vigor of full growth iov want of water, while 
Chicago, Louisville, Cincinnati, and Pittsburg, pos- 
sessing this element, flourish in a most gratifying 
manner.. The cities,* however, are h^Jdly comparable, 
for the presence of legislators is generally believed to 
have a depressing effect upon industry. Otherwise 
the point is well taken. In the race for commer- 
cial supremacy the city possessed of water transpor- 
tation will invariably take the lead, and it is a strong 
argument in favor of improving the rivers all over 
the country Vherever possible. Major King, however, 
argues with equal enthusiasm for the extension of 
the canal system, and, like the people we have been 
talking a/bout, puts both improvements into the same 
class. Yet one of those cities (Harrisburg) which he 
represents as languishing for lack of water has canal 
connection with the seaboard. If such water facility 
was all that was wanting, we should hear of her as 
another rival to New York, like her sister city in 
Illinois. But it is, as we have said, a vilry different 
case between improved natural waterways and such a 
purely artificial channel as a canal. If an already ex- 
isting streaai can be improved with advantage and be 
made economically available for commerce, it must be 
possible to accomplish the work with reasonable ex- 
pense, to maintain it at a correspondingly limited 
outlay, and to assure one's self that when completed it 
will have some degree of permanence. Should it so 
far resemble the canal as not to be able to com- 
pete economically with land carriage, it is certainly 
not to be encouraged either as a national. State, or 
individual enterprise. There are many localities 
where a river could be rendered permanently — we use 
the term in its historical, and not in its geological, 
significance — open to navigation, and in such cases 
even a very large expenditure would be justified by 
the end in view. Remembering always the exact 
relation which the expense bears to the results ef- 
fected, as well as how the work compares with the 
economical returns of land carriage, and there is no 
purpose to which the surplus revenues of a great 
country can be put with such lasting advantage as 
when judiciously expended in a systematic series of in- 
ternal improvements. 

^ < t t » 

Effect of Temperature upon Fishes. 

A curious phenomenon is reported from Smyrna, 
Florida, as occurring during thie recent cold wave which 
destroyed mangroves and oranges to an almost un- 
precedented extent. People are said to have picked up 
quantities of fish that were either dead or so stupe- 
fied by the cold as to float helplessly. It would be in- 
teresting to know whether these fish were really dead 
or only lying in a state of torpor. However this may 
be, the occurrence suggests some inquiries upon the 
effect of temperature upon fishies in their native ele- 
ment. 

A little reflection leads to the conclusion that, 
although the changes in the temperature of large bod- 
ies of water are never so rapid or so wide in their range 
as the changes of the temperature in the air over them, 
the effect of such changes in abstracting heat from or 
imparting heat to living or inanimate bodies must be 
far greater in water than in air. 

The specific heat of air is only 0'238 that of water, 
and a pint of water weighs nearly as much as 13 
cubic feet of air at ordinary density. Hence a change 
of one degree in the temperature of a pint of water 
represents as great an actual heat change as a change 
of one degree in about 55 cubic feet of air. Both bod- 
ies impart heat by contact in the same manner, but by 
the immensely larger volume capacity of waterfor heat 
than that possessed by air, the effect of contact is very 
much more intense for a given difference of tempera- 
ture with water than with air. Men or animals can 
pass from air at a temperature of 90° Fah. into a body 
of air even below the freezing point and remain for 
short periods without feeling even discomfort. This is 
done almost hourly in large breweries employing pow- 
erful refrigerating apparatus, and in large meat refrig- 
erating establishments, wherein the temperature is 
maintained below 40° Fah.; and the writer has often, 
without even a coat, passed from a temperature of over 
80° Fah. into a room where water was rapidly freezing, 
and the temperature* was not more than 16° Fah. It is 
highly probable that to enter water at 32'' from a tem- 
perature of 80° or 90° would either produce death or se- 



rious disorder to most kinds of warm-blooded animals. 
The shock is quite severe, in very warm weather, from 
j a plunge into wat^ at 60°. A gradual change would, 
of course, be less severely felt, but a plunge from air at 
20^" Fah. into water at 32° Fah. by a person having on 
the ordinary clothing, and, for 'that reason, having the 
surface of the body not colder than about 50° Fah., 
would be more than any weak constitution could sus 
tain without serious injury, or even danger. 

Changes in the temperature of water in large masses, 
resulting from changes in the temperature of the at- 
mosphere, are, from the nature of the two substance^ 
very gradual, no matter how. violent the atmospheric 
change. It seems, then, somewhat remarkable that 
during the cold experienced in Florida fishes should be 
killed. It is, however, to be remembered that these 
fishes are living substantially in tropical waters, and 
that ice formed during the cold wave in small bodies 
of water, an inch in thickness. The temperature of the 
water from which the fishes were picked up must, 
therefore, have approached quite closely the freezing 
point; and there are many tropical fishes and marine 
animals that would soon die when exposed to such a 
temperature. 



American Bridges Abroad. 

The Union Bridge Company, of New York, has 
been awarded the contract for constructing a bridge 
across the Hawksberry River, in New South Wales. It 
is to be a double track railway bridge, consisting of 
seven steel trusses, 415 feet long, resting upon stone 
piers. The river at the proposed site for the bridge 
is practically an arm of the sea, having a tidal cur- 
rent which averages four miles an hour. The 
work will be unique in one respect, for the piers will 
have to go to the unprecedented depth of 170 feet below 
the low water mark. The foundations will be of 
beton inclosed in iron caissons. The depth and cur- 
rent will make the work one of great difficulty. 
The contract is with the Government of New South 
Wales, and calls for the completion of the work in 
two years and a half. Including the approaches, the 
bridge will be about a mile in length, and will cost 
probably something between one and a half and two 
million dollars. 

When the work was contemplated, a commission of 
three noted English engineers was appointed to 
prepare specifications and invite bids. Their own es- 
timate of the cost was three million dollars. Sixteen 
bids were submitted. They came from English, 
Scotch, French, German, Flemish, Australian, and 
American engineers. Fourteen of these bids were re- 
jected by the commission. The two forwarded to the 
Government of New South Wales came from Ameri- 
can firms, the Union Bridge Company and the Edge 
Moor Iron Company, of Wilmington, Del. These were 
the only American companies wha entered the compe- 
tition. Though the bid of the former was $150,000 
the higher, their plan wais accepted as being more 
feasible. It is understood that the stonework has 
been sublet to Anderson & Barr, of New York. The 
steel work will all be made at the company's estab- 
lishment in Buffalo, N. Y. It is very gratifying that 
American bridge builders, in spite of the higher rates 
of wages prevalent in this country, are able to com- 
pete successfully with the older European firms. It 
is a large compliment to American engineers that 
such an important work should be intrusted to them 
in preference to home constructors. 



Tlie American Institute of Mining Engineers* 

The forty-fourth meeting of the American Institute 
of Mining Engineers was held last week at Pittsburg, 
Pa. At the opening session, on Tuesday evening, the 
retiring president, Mr. James C. Bayles, delivered an 
excellent address on the subject of Professional Ethics. 
He spoke particularly of the dangerous sophistry 
which leads the young engineer into a questionable 
line of conduct, and makes his subsequent moral dis- 
integration inevitable. During the several sessions of 
the Institute, a number of interesting papers on general 
scientific and professional subjects were presented and 
discussed. The chief interest of the meeting, however, 
was reserved for Natural Gas and the Clapp-Griffiths 
Steel Process. On Wednesday, a special train per- 
mitted the membess to visit the Plate Glass Works at 
Creighton, the gas wells at Tarentum, and a number 
of steel and glass works within the city limits. On 
Friday, a second excursion allowed the inspection of 
the Duncan Glass Works, the Clapp-Griffiths Con- 
verters, Jones & Laughlin's Mill, and the magnificent 
plant of the Edgar Thompson Steel Works. The 
summer meeting of the Institute wil be held at Salt 
Lake City. 

^ < i > » — ■ 

A Clieap lee House. 

A box stall in the corner of Stephen H. Merritt's barn, 
in Dutchess Co., N. Y., serves for an ice house. The ice 
slides in at the window easily, and is taken out by a 
door in the feeding alley in the summer. A foot of 
sawdust upon loose boards and sticks provides drain- 
age. The ice is also surrounded by eight inches of saw- 
dust on the sides, and a foot on top. He says he has 
all he needs for dairy and other uses. 
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WOOD SAWING MACHINE. 

The engraving illustrates a wood sawing machine, to 
be operated by one or two powers. The driving shaft 
is journaled in an upright frame, and has at one end a 
crank and at the other end a cogwheel having a crank 
handle. This wheel engages with a pinion 
on the end of a shaft carrying a flywheel, 
and formed at its opposite end with a crank 
which is connected by a pitman with the 
butt-end of the saw. The pin at the outer 
end of the pitman passes through a hole in 
the lower end of a Tever pivoted at its upper 
end on a standard. This lever is composed 
of two longitudinally slotted overlapping 
pieces, so that by lengthening or shortening 
it the saw can be raised or lowered, accord- 
ing to the diameter of the piece to be sawed. 
The side bars of the frame are united at 
their front ends by a crosspiece, which is 
suitably slotted to receive the saw blade. 
Through the end of one of the side bars 
passes a screw, by means of which the bars 
are held to the log, and one or more clamp- 
ing dogs are provided to hold the ends of 
the bars in place. 

The lever being properly adjusted, and 
the screw and dogs being placed in position, 
the saw is rapidly reciprocated by turning the driving 
shaft. A spring attached to the butt of the saw and 
center of the pitman presses the teeth down upon the 
bottom of the kerf; this pressure can be easily ad- 
justed. The blade is raised after having cut through 
the log, and is held in the guiding sic t by a screw, so 
as not to interfere with shifting the machine. 

This invention has been patented by Mr. Samuel P. 
Dresser, of Pleasant Mount, Mo. 



transverse arms on their upper ends, with a longitud- 
inal recess, the arms tapering down slightly from the 
recess, into which fits a cap having a projection from 
its under side, and concavities tapering from opposite 
sides of the projection receive the upper rounded and 




AN IMPROVED FOLDING BED. 

The illustration herewith gives a good idea of a new 
form of folding bed, which, when not in use as a bed, 




DBESSEB'S WOOD SAWIN^ MACHINE. 

tapered surfaces of the arms, whereby a rocking and a 
lateral movement is afforded. The rave bolts extend 
upward from the runners in front and rear of the knees, 
and the raves rest between their ends on the bottom of 
the recess, an idea of the arrangement of these parts 
being presented in the two smaller figures, while the 
larger view shows a bob-sleigh in perspective, with 
these improvements applied. The beam is thereby 
prevented *from oscillating, and yet the runners, 
through their oscillating connections, are allowed all 
desired freedom of movement, while the load is held 
level. 
This invention has been patented by Messrs. Henry 
D. Jeffrey and Jacob Liver. Par- 
ticulars can be had by addressing 
Messrs. C. A. Bierce & Co., of Wino- 
na, Minn. 



DELL'S FOLDING BED. 

can be folded up to form a sofa or lounge, surmounted 
by a mirror, in such way as to make a highly orna- 
mental piece of furniture. The bed bottom is of such 
size that when it is swung up it fits in the opening in 
the front of the case, a mirror or fancy panel coming 
into place from the under side of the bed bottom, the 
legs being fitted to fold in recesses, and a part of the 
under side of the bed bottom being properly uphols- 
tered and arranged to come in place as a sofa back. A 
cord or chain, attached to the bed bottom frame, pass- 
es over a pulley on the inner side of the case at the top, 
to the end of which is secured a counterbalance 
weight, about equal to the weight of the bed 
and its attachments, to facilitate the easy 
folding and opening of the bed, the legs, 
when swinging into their places, being stiff- 
ened by braces which fall into position, the 
change from one use to another being easily 
and rapidly made. 

This invention has been patented by Mr. 
William H. Dell, of 211 E. 83d Street, New 
York city. 



Unseasonable Pest* 

The city of Mexico, for a number 
of months past, has been afflicted 
with a scourge of mosquitoes. 
These insects have prevailed to 
such an extent that they have been 
a constant theme of discussion, and 
have, in a number of instances, 
caused sickness, and, it is said, even 
death, by their poisonous bites. 
Official bulletins, have been issued 
by the director of statistics. Dr. 
Penafiel, as to their habits, natural 
history, etc. Singularly, says Sci- 
enne^ the species, which is a large 
one, has not been known, or has 
not attracted attention, before the 
past year; and fears are entertained 
that the pest is of recent introduc- 
tion. The varying abundance of 
different kinds of insects during 
different years renders such a view improbable ; yet it 
is significant that the present species is new to science, 
never having oeen described by entomologists. 

^ < ■ > »■ 

An exchange gives tbf following very simple way 
of avoiding the disagreeable smoke and gas which 
always pours into the joom when a fire is lit in a 
stove, heater, or fireplace on a damp day. Put in 
the wood and coal as usual, but before lighting them, 
ignite a handful of paper or shavings placed on top 
of the coal. This produces a current of hot air in the 
chimney, which draws up the smoke and gas at once. 



Batblng In Warm "Water. 

The Sanitary ^ World considers cleanliness not only 
essential to good health, but it is a mark of good 
breeding. The laborer, by the clinging of dust to his 
perspiring person, becomes a fit subject for the bath 
tub very frequently. Too frequent bathing 
is weakening. It may not be advisable to 
take a bath morning and evening, as some 
medical journals advise, but a good wash- 
ing frequently enough to keep the person 
clean. Warm baths will often prevent the 
most virulent diseases. A person who may 
be in fear of having received infection of 
any kind should take a warm bath, suffer 
perspiration to ensue, and then rub dry. 
Dress warmly to guard against taking cold. 
If the system has imbibed any infectious 
\ matter, it will be removed by resorting to 
^ this process, if done before the infection has 
time to spread over the system; and even if 
some time has elapsed, the drenching per- 
spiration that may be induced by hot water 
will be, very certain to remove it. 

In cases of congestion, bilious colic, in- 
flammation, etc., there is no remedy more 
certain to give relief . Incases of obstinate 
constipation also, wonderful cures have been 
wrought. For sore throat, diphtheria, and inflamma- 
tion of the lungs, a hot compress, is one of the most 
potent remedies. 

■ < f ■ y » 

BUGGY TOP SUPPOET. 
This support for the tops of buggies and other vehi- 
cles, which is the invention of Mr. James J. Finney, of 
Junction City, Texas, is a simple, effective, and dura- 
ble device to be attached to the folding braces of the 
top to prevent accidental folding. It consists of a 
curved elastic plate fixed at one end to one section of 
the folding brace of the top, and having at its other 
end a shoulder which locks against the other section, 




tiNNEY'S BUGGY TOP SUPPOET. 

thereby holding the brace sections stiffly in line with 
each other. The support has an extension at its shoul- 
dered end for a finger piece, which may be pressed to 
throw the shoulder back from the brace when the top 
is to be lowered. The support is shown in position in 
Fig. 1; the brace sections are extended in line in Figs. 
^ and 3, and are partly folded in the last view. 



AN IMPEOVED BOB-SLEIGH. 

- The construction herewith shown indicates 
a manner of building bob-sleighs whereby 
the knees will form double-acting connec- 
tions between the runners and beams, and 
will thus allow the sleighs to work easily, 
while making a firm, substantial, and dur- 
able support for the beams. It is also calcu- 
lated to keep the front beam always in an 
upright position, and make the draught of 
the rear bob come directly upon the tongue, 
allowing the reach to be used with a loose 
coupling. 
The standards, or knees, have rounded 




JEPFEEY & LIVEE'S BOB-SLEIGH. 



Damp Beds. 

The Lancet, referring to the death of Mr. MasCs, the 
well-known tenor, calls attention to the peril of sleep- 
ing in a damp bed. As a matter of fact, this peril is of 
the greatest, and it is almost ever-present. 
The experienced traveler rarely hazards the 
risk of sleeping between sheets, which are 
nearly sure to be damp, until they have 
been aired under his personal supervision 
at a fire in his bed room. If this be imprac- 
ticable, he wraps his rug around him, or 
pulls out the sheets and sleeps between the 
blankets— a disagreeable but often prudent 
expedient. The direst mischief may result 
from the contact of an imperfectly heated 
body with sheets which retain moisture. 
The body heat is not sufficient to raise the 
temperature of the sheets to a safe point, 
and the result must be disastrous in the 
extreme if, as is sure to happen, the skin 
be cooled by contact with a surface colder 
than itself and steadily abstracting heat all 
the night through. 

There is no excuse for the neglect of 
proper precaution to insure dry beds. Ser- 
vants are never to be trusted in this matter, 
and the managers of hotels, even of the 
best description, are singularly careless in 
respect to it. 
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A NIT£0-aLTC£SIN£ SHELL. 

The various experiments that have been made dur- 
ing the past few years in throwing dynamite car- 
tridges have been duly reported in these pages. A 
novel departure in this line of gunnery is the shell 
or projectile illustrated in the accompanying cuts, the 
principle of which is to fill the two compartments of 
the shell with chemicals which, in themselves, are 
harmless and non-explosive, and to manufacture an 
explosive compound — nitro-glycerine— by combining 
these ingredients during the flight of the projectile. 
This departure from all experiments that have been 
hitherto made is so great that this subject will doubt- 
less be found of interest to our readers. During all pre- 
liminary handling of the shell these ingredients — the 
acids and glycerine— are kept separated from each 
other; but at the instant the shell begins its flight, 
they are brought together, and the chemical action 
takes place during the journey. 

The shell is lilade in two parts, screwing together, as 
shown, and the interior is divided into an upper and 
lower compartment ; the upper contains the nitric and 
sulphuric acids, and the lower the glycerine. The par- 
tition separating the compartments is formed with two 
diametrically opposite passageways, each of which is 
adapted to be closed by a conically shaped valve car- 
ried upon the outer end of a lever. The inner ends of 
the levers are united by a crosspiece formed with a 
central threaded hole, in which fits a screw on a spin- 
dle extending through the conical end of the shell. 

Near the outer end of the spindle is a cap fitting in a 
recess in the top of the shell. Screwing upon the ex- 
treniity of the spindle is a propeller, which can be re- 
moved when the shell is not to be used, thereby mak- 
ing it impossible to turn the spindle to open the valves. 
The rapid passage of the shell through the air turns 
this propeller, when the inner ends of the levers are 
moved toward the partition by the screw and the valves 
are opened, permitting the acids to flow into the com- 
partment holding the glycerine. The position of the 
levers at this stage is shown by the dotted lines. The 
contents of the chamber are then thoroughly mixed by 
the stirrers secured to the lower part of.the rapidly re- 
volving spindle. When the propeller meets a sufficient 
resistance, the inner end of the spindle will be brought 
violently into contact with a suitable detonator locat- 
ed upon the base of the shell as shown. 

It is the intention of the inventor of this shell — Mr. 
C. W. Hayes^to throw it from the heaviest guns, with 
the largest charges of powder, since it can be thrown 
with as much safety to guns and gunners as the ordi- 
nary solid shot. It is .perfectly adapted for use in 
guns of any size, having either smooth or rifle bores, 
and in muzzle or breech 
loaders. There is 
nothing explosive with- 
in the shell until the in- 
gredients are mixed, 
and no mingling of 
them is possible until 
after the shell has left 
the gUn, when all dan- 
ger from shock is passed. 

In regard to the speed 
to b« attained by this 
shell, Passed Chief Engi- 
neer Rutherfurd, U. S. 
Navy, who has exam- 
ined a working model, 
states that in his opin- 
ion the air resistance 
will be reduced ten per 
cent by the use of the 
propeller at the head of 
the shell. 

This invention has 
been patented in the 
United States, Canada, 
and Europe. Mr. 
Michael Jacobs, of 335 
Broadway, New York 
city, is the business 
manager, and by his 
courtesy we were shown 
the model from which 
the engraving was 
made. 



BISTBIBUTION OF ENEB6T BT TBANSFOBMEBS. 

One of the difficulties connected with the distribu- 
tion of electric energy within a limited radius resides 
in the system of conductors. The loss in the latter, 
supposing, in order to simplify the problem, a perfect 
insulation of the wires, is proportional to the line's re- 
sistance and to the square of the intensity of the cur- 
rent traversing it. It is of interest, then, from the 
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HAYES' NITBO-GLYCEBINE SHELL. 

special point of view that occupies us, to make such 
resistance, as well as the current's intensity, as small 
as possible. But a diminution of the resistance leads 
to the selection of large and costly conductors ; and 
a diminution of the intensity obliges us, in a distri- 
bution of some extent, to employ high electro-motive 
powers, that is to say, currents of high tension. Fi- 
nally, these latter are not of easy application, espe- 
cially when it is a question of distributing them to 
a certain number of consumers who desire to use them 
in a variable way, and independently of each other. 
Apparatus such as electric lamps, motors, etc., do not 




Fig. 1,— Gaulard & Gibbs Transformer. 



Mr. E. W. Brine, of 
Fort Qu'Appelle, Cana- 
da, suggests, in refer- 
ence to lighting the 
road while driving at 
night, that it is an ex- 
cellent plan to attach 
the light to the pole of 
the wagon. In this po- 
sition it is steadier, less 
in the horse's way, and 
furnishes better illu- 
mination than when se- 
cured to the horse's 
collar. 




Fig. 3.— Method of Winding the Transformers of Messrs. Zipeiiiowski, 
Deri & Blathy. 



DISTRIBUTION OF ENERGY BY TRANSFORMATION. 



accommodate themselves to high tensions,' and such 
tensions, on another hand, present some danger when 
they are introduced into the household and put at 
every moment within every one's reach. 

At first, electricians were content with distribu- 
tions under low potentials (65 volts in the Gulcher 
system, and 100 in that of Edison), that permitted of* 
the simultaneous use of the arc and incandescence 
lamps, small motors, etc., and of employing branched 
circuits within a limited radius around the central 
works. Since then the problem has expanded, and an 
endeavor is being made to extend the radius of dis- 
tribution, without consenting to greater losses, by 
using high tensions for the general line, while at the 
same time reducing these dangerous potentials by 
means of transformers, so as to render the currents 
harmless and utilizable in ordinary apparatus. 

A "transformer, 'Mn the general sense of the word, 
is an apparatus which, having received energy under 
a given form, modifies or transforms its qualities and 
restores it under the same form, but with different 
qualities. The Ruhmkorff coil in its ordinary form 
is the type of a transformer. It is furnished with en- 
ergy by means of a pile or a machine, and restores 
electric energy that exhibits a much higher tension, 
but a much feebler intensity, than the tension and in- 
tensity of the current of the initial source. But the 
Ruhmkorff coil is capable of playing the opposite 
role; for, if we take this current of high tension and 
send it into the fine wire of a second bobbin, we shall 
receive in the circuit of the coarse wire of this latter 
bobbin a current that is much intenser, but that ex- 
hibits less tension, and is consequently capable, for ex- 
ample, of lighting a small incandescent lamp. It is 
a reverse transformation of the current, which has 
returned to its initial qualities after two successive 
modifications. 

The properties of induction coils, which ought logi- 
cally to be styled " transformers through induction," 
have been taken advantage of by different inventors 
for properly modifying the qualities of a current ac> 
cording to the application to be made of it. As long 
back as 1878, Mr. Jablochkoff employed them for sup- 
plying his kaolin incandescent lamps; but here the 
transformation so operated as to increase instead of 
to decrease the tension of the current. The induct- 
ing wire was traversed by alternating currents; the 
apparatus were mounted upon the terminals of the 
induced wire; and each bobbin supplied one kaolin 
lamp. 

Fuller, in 1879, described, if he did not experiment 
with, a transforming apparatus of which the object 
was to have along the main electric circuit a large 

number of small lights, 
each placed in a local 
circuit in which induc- 
ed currents were pro- 
duced by the main cir- 
cuit. Neither Jabloch- 
koff nor Fuller gave 
rise to those ideas of 
distribution by trans- 
formers which are 
equally mentioned in 
the patents of Sir 
Charles Bright, and 
were produced anew in 
1880 and 1881 by Messrs. 
Gravier & Cabanellas, 
when Messrs. Gaulard 
& Gibbs, taking up the 
question from a practi- 
cal point of view, per- 
formed some experi- 
ments at London and 
Turin, in 1883 and 1884, 
by means of apparatus 
which they improperly 
called secondary gener- 
ators. Finally, Messrs. 
Zipernowsky, Deri & 
Blathy after this 
brought out a system 
of distribution by trans- 
formers, and lighted up 
thereby the greater 
part of the National 
Exhibition at Buda- 
pest. 

We shall now rapidly 
sketch the principal 
features of these two 
systems, bring into 
prominence the points 
that characterize them, 
and point out the spe- 
cial cases for which each 
is best adapted. 

Messrs. Gaulard and 
Gibbs' transformers 
(Fig. 1) now appear in 
the form of vertical 
columns composed of 




Mg. 2.— Zipemowski, Deri & Blathy's Transformer. 




Fig. 4.— Mounting of Apparatus in the Gaulard & Gibbs 
System. I, constant. E, variable. 




Fig. 5.— Mounting of Apparatus in the Zipemowski 
System. E, constant. I, variable. 
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thin copper disks, pierced in the center, split, and 
soldered together in such a way as to form two in- 
terlocking and independent spirals — a sort ' of double 
threaded screw, whose intervals are filled with parch- 
ment paper, so as to secure a perfect insulation be- 
tween the two metallic circuits, one of which is the 
inducting and the other the induced. All the in- 
ducting circuits are mounted in tension (Fig. 4), and 
connected with the terminals of an alternating cur- 
rent dynamo machine. This latter is excited by a 
continuous current machine, which in turn is excited 
in a derived circuit. A rheostat maneuvered by 
hand, or by the current itself through automatically 
regulated apparatus, keeps the intensity constant in 
the line and inductors. In the induced circuit of 
each of these transformers. A, B, C, D, are mounted 
the various apparatus that are to be supplied. 

The qualities of the induced currents are modified at 
will by properly connecting the disks that form the in- 
ducting and induced circuits. An electromotive force 
of greater or less strength is obtained by coupling a 
varying number of disks for tension, while, when, on 
the contrary, an intense current is needed, the induced 
disks form a series of short bobbins connected for 
quantity. When all the apparatus supplied by a 
transformer are lighted and extinguished together, the 
transformer is reduced to its essential elements — two 
series of disks and a soft iron core in the center. When 
the lamps are extinguished, the two extremities of the 
inducting circuit are connected by a short circuit, and 
nothing passes into the inducting one. Lighting is ef- 
fected by opening the short circuit. The 
alternating currents then traverse the in- 
ducting circuit, and prodpce the proper 
alternating currents in the induced one. 

Regulating is performed at the central 
works by varying the electromotive power 
of the generating machine in such a way 
as to keep the intensity constant, what- 
ever be the number of transformers in 
service at each instant. 

The arrangement is no longer quite as 
simple when the transformer is to sup- 
ply a number of apparatus which is vari- 
able at will, since then the operation must 
be regulated in order to keep up a sen- 
sibly constant difference in energy at the 
terminals of the induced circuit. Fig. 1 
shows one of the arrangements adopted 
by Mr. Gaulard for this purpose, and 
which is based upon the action of soft 
iron cores. Let us suppose, for example, 
as in the case of the apparatus, C (Fig. 4), 
a certain number of incandescent lamps 
mounted in derivation upon the induced 
circuit; then, when all the lamps are 
lighted, the transformer must produce its 
maximum, and the soft iron core (Fig. 1) 
is wholly within the bobbin. If the 
lamps be put out, the electromotive 
power of the apparatus will tend to in- 
crease, and an intenser current will then 
pass in the two solenoids, which are 
placed to the right and left of the trans- 
former, and are mounted in derivation 
upon the terminals of the induced circuit 
These solenoids will more strongly attract the two soft 
iron cores, which, in descending, will, through the in- 
termedium of two cords, lift the core of the transformer, 
put a portion of it outside of the action of the bobbins, 
and thus diminish the inductive action. It will be 
seen that the relative independence of the lamps sup- 
plied by one and the same transformer is purchased 
at the price of complications introduced into the appa- 
ratus itself. The performance of the transformer is 
variable with the number of apparatus supplied, and 
it diminishes in measure as we require less electric en- 
ergy per unit of time in the main circuit. 

Messrs. Zipernowsky, Deri & Blathy's transformers 
differ from the preceding in their mounting, their 
Arrangements, and the results that may be obtained 
from them. They are mounted in derivation on the 
alternating current machine that supplies them (Fig. 
5), and this must produce a constant difference of energy 
at the terminals, permitting of easier regulation. 

An independence of the various apparatus is thus se- 
cured, and if one of them happens to be accidentally 
in short circuit, it' will require but an automatic circuit- 
cutter to isolate it from the line without disturbing the 
operation of the other apparatus. 

As the distribution is effected under a potential of 
2,000 volts, it will be seen that it takes but a very weak 
current to disseminate considerable electric power, 
reducing the loss in the line to an insignificant figure^ 

These transformers have been variously arranged. 
Fig. 3 shows the principle upon which the most re- 
cent ones are constructed. Let us imagine a Gramme 
ring composed of a certain number of insulated 
bobbins, and let us connect all the bobbins of even 
series, in order to form an inducting circuit, and all 
those of uneven series to form an induced one. On 
connecting the inducting circuit with the terminals of 
an alternating current machine, the bobbins will be 



traversed by currents that are alternately of contrary 
direction, and that will develop in the core a mag- 
netic field which will be closed, now in one direction 
and then in another. These alternating magnetiza- 
tions of the core— these inverse fluxes of magnetic 
force, to speak according to the most modern ideas — 
will develop in the bobbins of uneven series induced 
currents, whose qualities may be modified at will by a 
suitable coupling. We shall thus have a transformer 
with closed magnetic circuit, in which each spiral, by 
reason of the symmetry, will exert identically the same 
actions, thus rendering the calculation of them much 
simpler. But this is not all; between very wide limits, 
from a current that is nil up to the one that is the 
maximum for which the apparatus has been construct- 
ed, the difference in potential energy at the terminals 
of the induced circuit remains constant, provided the 
difference at the terminals of the generating machine 
remains so too^ and the intensity in the inducting cur- 
rent increases proportionally to the intensity in the 
supply circuit. 

These valuable features permit this system to effect 
a distribution, that is to say, to vary the number of 
apparatus supplied each moment by a given trans- 
former without touching the latter, this remaining in- 
ert and immutable. The regulating must be done at 
the central works. 

In Fig. 3 will be seen another style of the trans- 
former, which is nothing else than the Gramme ring 
reversed. The inducting and induced wires here take 
the place of the circular core of soft iron wire, and 
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constitute two simple bobbins wound together with 
the number of revolutions, and sizes of wire suited to 
the transformations to be effected. The wire of refined 
iron forms a sort of external annular core, and covers 
the inducting and induced bobbins. 

Fig. 2 gives a general view of a transformer con- 
structed as we have just described. The indnced wire 
upon which the lamps are branched is coarser than the 
inducting one, since the role of the transformer is to 
reduce the initial potential of the line from 2,000 to 100 
volts or less, while at the same time increasing the in- 
tensity in the supply circuit in an inverse ratio. 

Without entering into a discussion of the respective 
merits of these apparatus, let us say that the arrange- 
ment of the one last described is better adapted for a 
true distribution, whatever be the dissemination of the 
lamps, since, without any regulating, we can at will 
vary the number of the apparatus supplied and secure 
an independence thereof. The Gaulard & Gibbs ap- 
paratus would be more specially indicated when we 
had a series of apparatus grouped in a certain number 
of centers easy to connect in a circle, and all operating 
together in each of these centers under the same cir- 
cumstances and at the same moment. 

Before the industrial use of these apparatus is sanc- 
tioned by practice, there are two questions remaining 
to be solved: Will the saving effected in the conductors 
compensate for the expense occasioned by the inter- 
mediate apparatus and the complications introduced 
by them ? Will it be possible to easily and cheaply 
convert alternating currents into continuous ones in 
such a way as to satisfy all the exigencies of a truly 
complete distribution of electric energy ? The results 
thus far obtained do not as yet allow us to answer yes 
or no, and it is necessary to wait for the lessons of ex- 
perience before pronouncing. — B. Hospitaller^ in La 
Nature. 



THE USE OF NATURAL OAS AT FITTSBUSe. 

(Continued from first page,) 
of waves, the crests of which are known as anticlines, 
and the troughs as synclines. Many drillers suppose 
that the gas seeks the anticlines and the oil the syn- 
clines, but others, equally long-headed, discard entire- 
ly all theory of this kind, and drill wherever it may be 
most convenient or where other operators have al- 
ready demonstrated the existence of gas. It will sur- 
prise many of our readers to know that the divining 
rod, that superstitious relic of the middle ages, is still 
frequently called upon to relieve the operator of the 
trouble of a rational decision. 

The site having been selected, the ordinary oil-drill- 
ing outfit is employed to sink a hole of about six inches 
in diameter until the gas is reached. In the neighbor- 
hood of Pittsburg, this is usually found at a depth of 
1,300 to 1,500 feet, in what is known as the Third Oil 
Sand, a sandstone of the Devonian period. Where the 
gas comes from originally is an open question. When 
the driller strikes gas, he is not left in any doubt of the 
event, for if the well be one of any strength, the gas 
manifests itself by sending the drill and its attachments 
into the air, often to a height of a hundred feet or 
more. 

The most prolific wells are appropriately called 
^'roarers." During the progress of the drilling, the 
well is lined with iron piping. Occasionally this is also 
blown out, but as a rule the gas satisfies itself with 
ejecting the drill. When the first rush of gas has 
thrown everything movable out of its way, the work- 
men can approach, and chain the giant 
to his work. The plant at the well is 
much simpler than one would suppose. 
An elbow joint connects the projecting 
end of the well piping with a pipe lead- 
ing to a strong sheet-iron tank. This 
collects the salt water brought up with 
the gas. Ordinarily, about half a barrel 
accumulates in twenty-four hours. A 
safety valve, a pressure indicator, and a 
blow-off complete the outfit. When the 
piessure exceeds a prescribed limit, the 
valve opens, and the gas escapes into the 
blow-off. This is usually 30 feet high or 
more, and the gas issuing from the top is 
either ignited or permitted to escape into 
the atmosphere. The pipe line leading 
from the tank to the city is of course 
placed underground. Beyond a little 
wooden house, the blow-off, and a derrick, 
the gas farms differ little in appearance 
from those producing less valuable crops. 
The pressure of the gas at the wells 
varies considerably. It is generally be- 
tween 100 and 325 pounds. As much as 
750 pounds per square inch has been 
measured, and in many cases the actual 
pressure is even greater than this, but, 
as a rule, it is not permitted to much 
exceed 20 atmospheres in any receiver 
or pipe. The maximum pressure in the 
lines of the Philadelphia Company is 340 
pounds. The supply of Pittsburg is 
largely in the hands of this organization, 
and drawn from its wells at Taren- 
tum and Murraysville. A number of other companies 
are also in the field, but the chief business of the 
city is still controlled by the Philadelphia. The ques- 
tion of pipeage is one of immense importance, and, 
with increased knowledge of the best conditions for 
securing an even flow of gas, becomes even more pro- 
minent, for the lines are being rapidly extended in 
length, and it is asserted by many practical gas men 
that they will some day reach the seaboard. 

The pipe lines of the Philadelphia Company vary 
in diameter from 4 to 10 inches. The Chartiers 
Company, however, have one line of 16 inches in 
diameter. In the city, the distributing mains are 
from 4 to 24 inches. The general tendency is to an in- 
crease of diameter, in order to lessen the friction and 
enable the supply to meet any unexpected demand 
without interfering with the usual flow. The average 
diameter of the city mains may be stated at 16 
inches. The distributing pipes vary from 4 to 10 
inches. The pipe lines have to be laid with the 
greatest care, to withstand these high pressures and 
avoid leakage. They cost from $2,000 per mile for 
pipes of 4 to 8 inches up to $30,000 for 24 inches. The 
Philadelphia Company alone has about 375 miles of 
pipes 4 inches in diameter and over. 

Every day, line walkers go over the entire line, and 
submit reports of its condition to the central office. 
Every leak, no matter how small, is included in the re- 
port. In addition to this daily inspection, a man is 
sent by the company to every fire, and it is his duty to 
turn off the gas from the burning building and from 
any that may be in immediate danger. The question 
of pressure throughout the lines is one of vital import- 
ance, and its regulation demands constant attention. 
For this purpose, valve houses, or stations, to the num- 
ber of 22, have been established at various points on 
the line as well as in the city, and at Tarentum, Mur- 
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raysville, and Dick Farm. At each of these stations 
the pressure is registered every hour. The company 
has four telephone lines of its own, of a total length of 
about 80 miles, and each station is connected with the 
central station on Penn Avenue. In this way the sup- 
ply all over the city is closely watched. 

Should it become deficient in any district — which 
would be indicated by a marked decrease in the pres- 
sure — it is but a moment's work to call up the central 
station, and have more gas turned into the needy dis- 
trict. An early disadvantage in using natural gas was 
it constant liability to failure, but this system of tele- 
phonically connected stations has done away with this, 
and created a confidence in the reliability of the sup- 
ply. The arrangement of the pipeage and gates at 
these stations is shown in our diagram of the Willow 
Grove Station. Coming, as most of the gas does, a dis- 
tance of twenty miles or so, its pressure is much re- 
duced during the |f)urney by friction against the sides 
of the pipes. If is contrary to law to maintain a pres- 
sure of more than 15 pounds within the city limits. 
Consequently, blow-offs are established at various 
points; and whenever the pressure exceeds 10 pounds, 
the safety valve opens, and the gas escapes. 

This leaves a margin of five pounds, but in some of 
the older and smaller pipes the pressure does some- 
times exceed 15 pounds, as a heavier force is needed to 
overcome the increased friction. 

During the day, when the mills are running at full 
force, the pressure in the city mains is from 2 to 5 
pounds; but at night, and more particularly on Sun- 
days, the pressure becomes greater, and large volumes 
of gas escape at the top of the blow-offs. The one on 
the Allegheny River at the foot of 10th St., shown in 
our illustration. Fig. 1, as it appears on Sunday 
evening, is 40 feet high, and perforated at its upper 
end for a distance of 3 feet. The immense flame, 40 to 
60 feet long, as it is blown about by the wind, has the 
appearance of a giant torch. To a stranger there are 
few sights more striking than that presented when he 
looks down from one of the surrounding hills, and sees 
thfe city at night illuminatec* by these lurid flames. 
The custom of keeping these torches lighted is not 
maintained, however, entirely for scenic effect, but in 
many cases is intended to avoid the noise of the escap- 
ing gas. At such a height, the gas would do no dam- 
age, if permitted simply to escape into the air. Having 
a specific gravity of only about half that of air, it is dis- 
persed immediately into the upper regions of the atmo- 
sphere. 

There are now few mills or furnaces in Pittsburg or 
the vicinity that are not using gas exclusively. At the 
Edgar Thompson Steel Works, at Braddocks, the gas 
is used in all departments where coal was formerly em- 
ployed. The furnaces used for reheating the steel 
billets, that are afterward rolled into rails, are shown 
in Fig. 3, and will give some idea of the scale upon 
which'this immense establishment has been built, and 
the importance which such a change of fuel means. If 
one has visited Pittsburg in the days of coal and 
smoke, he has only to go on the streets and notice the 
comparatively clear atmosphere and the clean faces to 
realize what a blessing natural gas has been, ^ide 
from its economic value. In the boiler room the 
change is no less marked. The bricks are neatly white- 
washed, the ironwork painted, and the engineer sits in 
one corner of what might be a parlor as far as neat- 
ness goes, quietly watching a water gauge and indica- 
tors. The best arrangement for burning the gas under 
the boiler is that practiced by the Electric Light Com- 
pany at their central station in yirgin Alley, shown in 
Fig. 3. The gas passes into a 4 inch drum extending 
in front of the boilers, and thence by a IJ^ inch pipe 
into T-burners in the front of the firebox. These are 
simply perforated pipe, 2 inches in diameter. 

The air for combustion is first heated before mixing 
with the gas. Sheet iron is placed upon the grate bars 
to within about 4 inches of the rear, and 2 inch tiles 
are placed between this and the boiler, leaving suffici- 
ent space in front for the flame to play over them. 
The air enters beneath, and passing along the under 
side of the tiles is heated before coming in contact with 
the gas. It is very important at such an establishment 
to be able to burn coal at very short notice, should any 
accident happen to the gas supply. As at present 
arranged, the entire change can be made and a coal 
fire started within eight minutes. The gas is burned 
under the boilers at a pressure of from three-fourths to 
one pound. As the pressure in the mains is consider- 
ably in excess of this, it must be reduced by an auto- 
matic regulator. In dwelling houses the gas is seldom 
burned under more than 2 to 6 ounces. 

The regulator. Fig. 6, is a very important piece of 
apparatus, as it must be used in every mill or house 
where natural gas is burned, as well as in regulating 
the pressure where the mains enter the city limits. It 
is not understood, even by the majority of the people 
who use it; but if the reader will follow closely our 
description, he will at least be able to get a general idea 
of its action. The city inlet terminates in a small cast 
iron chamber, having two valves on opposite sides. 
These valves are on the same piston rod, and conse- 
quently, when this is inoved> one opens toward the in^ 



terior and the other toward the exterior of the cham- 
ber. 

A second chamber is divided into two parts by a 
rubber diaphragm, the upper portion being in com- 
munication with the atmosphere, and the lower with 
a space surrounding the small chamber first men- 
tioned. The diaphragm is weighted above, and below 
acts upon an elbow lever connected with the valve 
rod. It will be understood that the lever is in the 
chamber under the diaphragm, a.nd that the valve rod 
operates in the inclosed space communicating with 
this chamber. Bearing this disposition of the appara- 
tus in mind, when the gas enters the small chamber it 
opens the valves and passes through into the surround- 
ing space and into the chamber under the dia- 
phragm. As the house inlet opens from this inclosed 
space, the gas has now free access to the service pipes. 
But the gas raises the diaphragm, and through the 
lever closes the valves, shutting off the supply. As 
the gas is consumed the diaphragm sinks under its 
weights, and more gas is admitted. By altering the 
weights, the regulator may be set to deliver gas at any 
desired pressure less than that of the initial. Should 
the supply of gas be cutoff, the regulator automati- 
cally locks itself, and will deliver no gas until locked 
by hand. This prevents the escape of gas, should 
it be put out by a temporary failure of the supply and 
thea turned on again. As it is so largely composed 
of marsh gas, it forms, when mixed with air, an ex- 
plosive compound similar to the deadly fire damp of 
the coal mines. Consequently, fire must be applied to 
the orifice before the gas is turned on, or else there 
will be an explosion. To avoid such a possibility, 
a small jet of gas is often allowed to burn all the time, 
in order to light the larger burner as soon as it is 
turned on. The new fuel is becoming extremely 
popular for domestic use. In grates, a flat perfor- 
ated box, as shown in our engraving. Fig. 5, is com- 
monly placed in the bottom, and covered with frag- 
ments of fire clay. In cook stoves. Fig. 4, T-burners 
are used, generally in pairs, though usually only one 
is lighted unless a large amount of hot water is wanted 
in the boilers. In round stoves, it is common to use 
simply the Bunsen burner without the box attach- 
ment. The price of gas is usually a matter of con- 
tract, based upon former coal bills or upon the mill 
product. In Allegrheny City, however, it is sold at 10 
cents per thousand feet, and at this rate may be a 
little more expensive than coal, but is used never- 
theless on account* of its great convenience. There 
have been a number of distressing accidents attending 
the use of the gas, but the total fatality, it is well to 
remember, is much less than that of a single mine 
disaster such as that at Nanticoke. 



JUicroscopical Notes. 

Cocaine for Killing Animalcules. — The action of the 
reagents in general use for killing animalcules for 
mounting disturbs the natural appearance and posi- 
tion of such delicate structures as the tentacles of 
hydroids and bryozoa. Prof. J. Richard has success- 
fully employed in these cases the anaesthetic power of 
cocaine hydrochlorate. Several of the animalculesare 
placed in a watch glass with five cubic centimeters of 
water. When they are fully expanded, a one-half per 
cent solution of cocaine hydrochlorate is added drop 
by drop until it forms a fifth part of the entire fluid. 
Half a cubic centimeter of the anaesthetic is then 
added, and the animalb oecpme completely fixed. Ten 
minutes afterward they are quite, dead, and can be 
mounted in the ordinary way. 

Microscope, Microscopic, Microscopical. — The prac- 
tice of even the most scholarly microscopists is not 
quite uniform in the employment of the words micro- 
scope (used adjectively), microscopic, and microscopi- 
cal. Is it not desirable to make an effort to bring 
about uniformity ? The usage which best commends 
itself to us is in accord with the following directions: 

1. Apply ** microscope" (the adjective) to the com- 
ponent or essential parts of the microscope, e. g., 
microscope stand, microscope stage, microscope ob- 
jective. 

2. Restrict " microscopic " to objects or features too 
minute to be seen or appreciated by the naked eye. 

3. Reserve "microscopical" for uses to which the 
term "microscopic," as above restricted, would be in- 
appropriate, e. g., microscopical society, microscop- 
ical accessories, microscopical science, works, ob- 
servations, researches, themes, purposes, uses; micro- 
scopical examination. 

As an epithet to the word "examination," micro- 
scopical is certainly preferable to microscopic, since* 
the idea intended to be conveyed is of an action per- 
formed with the aid of the microscope, rather than of 
one too minute to be visible to the naked eye. 

Among professional, men an organized society of mi- 
croscopists is now generally, if not universally, de- 
nominated a microscopical society. " Microscopic so- 
ciety" is sometimes heard, and, unfortunately, it 
sometimes gets into print. Its use ought to be actively 
discountenanced. — Jmir. N. T. Microscop. JSoc. 

White Resin as a Mounting Medium.— ^.r. William 
Wales recommends white resin as a good medium for 



mounting. He says that it is easily soluble in alco- 
hol, melts readily, cools quickly, and is more trans- 
parent than balsam. He has found it a better mate- 
rial than balsam 'for cementing lenses, and this he 
deems a good test. Mr. H. L. Brevoort indorses Mr. 
Wales' statement, and gives the following as his me- 
thod of using the material: 

On the center of the clean glass slide laid on the 
heating table, I put a small piece of resin of the purest 
quality. Heat is generally applied until the resin be- 
comes as liquid as it can be made without burning it. 
To remove air bubbles, with a pointed glass rod I add 
to the liquefied resin, and stir in with it, a half drop of 
turpentine. A moment or two after the object to be 
mounted has been placed in the medium and the cover 
glass has been dropped upon it, the slide must be re- 
moved from the hot table and a spring clip applied. 
In five minutes the mount will be ready for finishing 
and labeling. 

Cell Wall Markings. — Messrs. Lawrence and Raddin 
have been making a study of the markings of the cell 
walls of various exogenous trees, with the object of 
ascertaining whether it is possible to distinguish spe- 
cies by this means. The results of their studies are 
given in the Microscope for November. 

The conclusion reached by them is that species can- 
not be distinguished by this means, and they further 
obgerve that the same species collected in different lo- 
calities presented differences that were sometimes very 
great. They even assert that species of the same 
genus frequently bear no relation to each other in this 
respect, and that the markings on the cells of the red 
oak (Quercus rubra) sometimes so closely resemble 
those of the whiter pine {Pinus strobus) that there is 
danger of compounding the woods of these two trees. 
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A JHetliod of Cleaning Stonenrork. 

It is sometimes required to clean the surface of 
old masonry that has become weathered or coated 
by deposits from dirty water, either for the sake 
of appearance or to make a sound connection with 
new work. The only effectual method hitherto 
practiced for this purpose has been by completely re- 
dressing the surface with the chisel — a method which 
is tedious and costly at best, and which is seldom 
thoroughly carried out. A different and, it is claimed, 
more satisfactory process was devised by M. De 
Liebhabert, and used in 1884 for cleaning the walls 
of the quays [of the Seine in Paris. These walls be- 
come in a few years covered with a shiny black de- 
posit, which resists acids. To remove it, a paste 
composed of a solution of soda and lime, to which a 
little chloride of lime is added, was mixed to the 
consistency of honey, and spread over the surface, 
where it was allowed to remain for two or three 
hours, according to the condition of the stone. When 
it was removed, the deposit was still black; but it 
had become sensitive to acids. After this preliminary 
treatment, a workman passed over the surface (with 
a large gutta percha brush) a mixture called sulpho- 
chlorhydric, forming on the stone a kind of glue; and 
almost immediately afterward he syringed the sur- 
face with a jet of the same liquid. It formed an ad- 
herent paste, continuing to act upon the stone for 
about two or three hours. After the syringe came a 
gang of men who scrubbed the surface, finishing off 
with a hose pipe. The sulpho-chlorhydric mixture is 
composed of sulphuric and hydrochloric acids mixed 
empirically according to the nature of the stone and 
the necessities of the case. The cost of cleaning 
stone walls by this method in Paris is 0*46 franc per 
square meter for material and 0*50 franc for labor, by 
contract. The preliminary treatment by the caustic 
paste was paid for separately at 0*50 franc per square 
meter. It is said that the stone itself is not damaged 
by this treatment, and soon regains its natural color. 



Fuel of tlie Future. 

The house of the near future, the Boston Journal 
of Commerce thinks, will have no fireplace, steam 
pipes, chimneys, or flues. Wood, coal oil, and other 
forms of fuel are about to disappear altogether in 
places having factories. Gas has become so cheap 
that already it is supplanting fuels. A single jet fairly 
heats a small room in cold weather. A New York 
artist has produced a simple design for heating en- 
tirely by gas at a mere nominal expense. It is a well- 
known fact that gas throws off no smoke, soot, or 
dirt. The artist filled a brazier with chunks of col- 
ored glass, and placed several jets beneath. The glass 
soon became heated suflSciently to thoroughly warm 
a room 10x30 feet in size. This design does away 
with the necessity for chimneys, since there is no 
smoke; the ventilation may be had at the window. 
The heat may be raised or lowered by simply regu- 
lating the flow of gas. The colored glass gives all 
the appearance of fire; there are black pieces to re- 
present coal^ red jchunks for flames, yellowish white 
^iass f or white heat, blue j^lass for blue flames, and 
hues for all the'remaining colors of spectrum. Invention 
already is displacing the present fuels for furnaces and 
cooking ranges, and glass doing away with delay and 
such disagreeable objects as ashes, kindling wood, etc. 
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THE CLYDE LOCOHOTIYE W0BX8. 

In our last number we briefly alluded to this new es- 
tablishment, lately put in operation in Glasgow, and 
gave an illustration of one of the large planing ma- 
chines there used. We this week present additional 
engravings of other important tools, which we give for 
the information of readers, as showing the very latest 
styles and best improvements now used on the other 
side of the water. For the accompanying figures and 
particulars we are indebted to Engineering. 

The manufacture of locomotive engines has now be- 
come a considerable feature among the industries of 
Glasgow, and the latest addition to the important fac- 
tories there situated are the fine new works which are 
the subject of our present notice. 

The Clyde Locomotive Company has recently been 
formed by a few well known Glasgow men, with Mr. 
W. Montgomerie Neilson, son of the late 
James Beaumont Neilson, the inventor 
of the hot blast, as chairman of the direc- 
tors. Mr. Neilson^s connection with the 
locomotive trade is 
well known, he now 
having been associ- 
ated with the busi- 
ness for the last forty 
years. 

The works we are 
about to describe 
have been laid out 
specially and solely 
with a view to mak- 
ing locomotive en- 
gines. They are ab- 
solutely new from 
end to en d — new 
buildings, new plant, 

new machinery, and new tools. We believe there is 
not a machine or tool in the place that has ever been 
worked before; in fact, everything is new, except the 
experience which has directed the laying out of the 
works, and that is thoroughly matured. 



Messrs. Bavis & Primrose of Leith, of which we give a 
cut. In this machine the whole hammer, including 
the single overhanging standard, will turn on its axis, 
which is the center line of the standard, the steam and 
exhaust pipes coming in to this axis. This hammer is 





IMFEOVED MILLING MACHINE. 



for dabbing on the spoke ends of wheels, the work oe- 
ing done in dies and the hammer swinging round to 
cover the work, instead of that having to be shifted. A 
second anvil will be placed so that the hammer can be 
used for any ordinary work. The swiveling is effected 
by handwheel and worm gearing. 

The iTon foundry is 144 ft. long by 40 ft. wide. There 
are two cupolas, which lead into one central brick chim- 
ney. They are served by a hydraulic hoist for taking 
the materials up to the charging level. The brass 
foundry is at the end of the iron foundry, and is part 
of the same building, and beyond this again is the pat- 
tern shop. The latter shop is 130 ft. long by 42 ft. wide. 

The boiler shop is a building 162 ft. long and 150 ft. 
wide. Here are a number of machine tools, among 
which may be noticed a two-spindle vertical drilling 
machine by Messrs. G. & A. Harvey, of Glasgow, for 
drilling copper fireboxes, and a somewhat similar ma- 
chine by Messrs. W. Robertson & Co., of Johnstone, 
for countersinking plates. Near this is a radial drill 
by Messrs. Fairbairn, Naylor, Macpherson & Co., of 
Leeds, which we illustrate. It has a Crow's patent 



table, which can be partially revolved by gear in both 
a vertical and a horizontal plane, and by a combina- 
tion of the two, a diagonal rotary motion can be given. 
The table is mounted on trunnions, and is placed over 
a pit, so as to take work of considerable size. It will 
be useful for drilling domes, fireboxes, bottom joint 
rings, and other work of a similar nature. 

In the north bay the engine tender work will be 
done, as well as boiler work. Here are hot and cold 
iron saws and several smiths' fires, with various other 
tools and appliances. 

Adjoining the boiler shops are the plate flanging 
sheds, with two plate furnaces, one angle iron fur- 
nace, and one frame plate furnace, which will take 
in 30 ft. There is a !lfciydraulic press by Messrs. Field- 
ing & Piatt, for firebox plates, served by a 3 ton 
hydraulic Bessemer crane. There is also a large 
steam shearing and punching machine, by Messrs. 
Craig & Donald, of Johnstone, and an angle iron 
bending machine by Messrs. Butterlield, of 
Keighley. Adjoining this shop is the build- 
ing containing three Lancashire boilers with 
corrugated flues, by Messrs. Penman & Co., 
of Glasgow. They are 7 ft. 6 in. in diameter 
and 30 ft. long. A fourth is shortly to be 
added. 

The principal building in the works con- 
tains the machine tool and fitting shops, the 
erecting shop, and the grindery. It is 268 ft. 
long and 202 ft. wide, and is divided into 
seven bays, the end one being^ partitioned 
off for the brass finishing and grinding de- 
partments. 

The remaining six bays are devoted to 

machine tools for the engine department 

and the erecting shop. 

There is near here a large milling machine 

by Messrs. Craven Brother?, for milling bosses of 

wheels. It has a compound table fitted with circular 

and radial motions, the latter being a new feature. 

There is a frame plate slotting machine by Messrs. 
Fairbairn, Naylor, Macpherson & Co., which will take 
in frames 36 feet long and 4 feet 6 inches wide. This 
machine, herewith illustrated, has three cross slides 
which can travel along the bed, and the slides can be 
swiveled on the standards for slotting diagonally across 
the frame. This motion is useful for cutting out the 
wedged-shaped pieces for taking up the wear of axle 
boxes. Next to this is placed a machine to be used for 
operating on the same sized frame plates, for drilling 
the necessary holes. This is by Shepherd, Hill & Co., 
of Leeds. It has three sliding overhanging headstocks 
with balanced spindles. 

A machine which we think is quite a novelty has 
been designed for cutting off and centering axles. The 
spindles for the centering tools are carried in a head- 
stock, which cross-traverses on a slide above the bed. 
The tool is by Messrs. G. & A. Harvey, of Glasgow. 
There is a machine for grinding wrought iron case- 
hardened axle boxes by 
Messrs. F. & J. Butterfield 
& Co., of Keighley, and a 
cold saw of ordinary make 
by the same firm. The axle 
box grinding machine just 
mentioned is herewith il- 
lustrated, and shows the 



EADIAL STEAM HAMMEE. 



There are few who can have had more experi- 
ence in the locomotive trade than Mr. Neilson, 
and that he has made good use of this experience 
need not be here insisted upon. He has been assisted 
in the work of laying out the shops by Mr. T. M. Grant, 
Mr. T. Fleming, and Mr. J. Webster, who have had 
considerable experience in this special branch of engi- 
neering construction, and who all hold important posi- 
tions in the new works. Mr. Alexander Wilson will 
take charge of the commercial department. From 
what has been said, our readers will infer that these 
shops are likely to be examples of the best locomotive 
building works, embodying the whole range of experi- 
ence up to the present day; and, indeed, such is the 
case, for neither money nor pains has been spared to 
render them perfect. 

The works are situated on the North British Railway, 
adjacent to the Barnhill and Springburn stations. They 
at present cover fully ten acres, and are so designed 
that any department can b^ extended without inter- 
ruption to the work. The forge and smithy is 182 ft. 
long and 131 ft. wide. In the center of the forge build- 
ing thera is a radigJ steam hammer of about 5 cwt., by 




IKPEOVED EADIAL DEILLINO UAGHIBE. 
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arrangeniBiit clearly. In the next bay we find the 
following machine tools, viz. : 

A double geared 15 inch screw cutting lathe and 
a treble geared 14 inch gap lathe, both by Messrs. 
Graven Brothers; a 15 inch double geared screw cut- 
ting lathe by Messrs. W. Robertson & Co., of John- 
stone; a 13^ inch treble geared sliding and surfacing 
gap lathe by Messrs. Hetherington & Co.; two 12 inch 
and three 10 inch boring lathes, with gaps in bed and 
clutch feed for feeding up drills by back centers, 
Messrs. G. & A. Harvey; and two 12 inch, two 10 ineh, 
and four 8 inch self-acting screw cutting lathes, by 
Messrs. J. Lang & Sons, of Johnstone, These lathes, 
like all supplied by Messrs. Lang, have machine cut 
toothed wheels. There are also in this bay two of 
Messrs. Smith & Coventry's 8 inch lathes; two 12 inch 
screw cutting lathes by Messrs. Sir J. Whitworth & 
Co. ; a 7 inch Whitworth lathe for making taps, etc.; 



grinder to use with it,"^all by the Brown & Sharpe 
Manufacturing Company, of Providence, R. I. 

Our description is meaner, and for lack of space we 
are obliged to omit the mention of the many other 
splendid tools wb^(5!h fill the 
concern. 



Coc^fiie of No Une in Sea- 
sickneas* 

Dr. J. B. Bissell, of this city, 
writes to the Medical Record 
as follows: 

*' Cocaine has been recently 
recommended as a remedy in 
seasickness, particularly by a 
Russian physician, who 
claims to obtain speedy and 
certain relief by its use in 



sets of cases were almost precisely similar. In twelve 
cases there was no improvement, if the treatment did 
not positively make the patients worse. In six cases 
there was certainly an increase in the severity of the 
symptoms. In only three of the twenty- 
seven cases was there apparent benefit, and 
this improvement was coincident with a 
temporary improvement of the weather. 
As the sea became rougher, all three re- 
lapsed, and in spite of the cocaine became 
very sick. The other six of the twenty- 
seven were at sea for the first time. One of 
these was not sick at all during the trip. 
The ethers, however, did not escape. I did 
not notice any special influence exerted by 
the age or sex of the person treated. Such 
results as the above ought to dispose of 




MACHINE EOR GRINBINO GASE-HARBENEB WROUGHT IRON AXLE BOXES. 



six single gear lathes by Messrs. Smith & Coventry; 
eleven hollow spindle lathes by the same firm; and 
eight bolt lathes by Messrs. G. & A. Harvey. 

In the screwing department, we have a Barrow's pa- 
tent screwing machine by Messrs. T. Shanks & Co. ; 
two of Messrs. Smith & Coventry's 7 inch chasing 
lathes; two screwing machines, one by Messrs, Sir J. 
Whitworth & Co., and one by Messrs. Campbell, 
Smart ■& Co., of Glasgow; two fourspindle nut-tapping 
machines by Messrs. Craven Brothers; and two of 
Messrs. Sharp, Stewart & Co.'s duplex nut slotting ma- 
chines. There are also two 12 inch slotting machines 
by Messrs. Fairbairn, having duplex tables, and one 
with a radius bar for slot links; three 6 inch and four 
8 inch slotting machines, with compound tables, by 
Messrs. 8harp, Stewart & Co; two 6 inch geared slotting 
machines by Messrs. G. & A. Harvey; and two 6 inch 
slotting machines by Messrs. Campbell, Smart & Co. 
For preparing cutters ther^is one No. 3 machine tool 
grinder, one universal milling machine, and a machine 



this affection. In a voyage from New York to Charles- 
ton, S. C, made in November of last year, an excel- 
lent opportunity was afforded to ascertain the value 
of the drug in this regard. The time of passage 
was four days, the weather fair, and no storms, but a 
head wiiid lasted all the way. The experiments were 
made on twenty-seven persons of both ftexes, and from 
four years of age to forty-eight. The hydrochlorate of 
cocaine, in doses of a twentieth and a twenty-fifth of a 
grain, in tablets, was given by mouth. 

*' In one set of cases, the medicine was begun soon 
after leaving the wharf; in another set, at the first 
symptom of nausea; in a third set, not till vomiting had 
taken place. In the first set, the dose was a twentieth 
of a grain, repeated every hour till two grains had been 
taken. In the other cases* a twenty-fifth every fifteen 
minutes up to two grains, or, as happened in nearly 
every case, till the patients became so sick that they 
refused to continue the drug. This was usually after 
the fifth or sixth dose. The results from these three 



cocaine as a remedy in seasickness; but as these results 
don't advertise any one's special method of adminis- 
tering the drug, or any firm's special preparation, it is 
very likely it will continue to be used till a newer 
remedy comes into fashion." 



lodaldeliyd, 

P. Chantard.— lodaldehyd is a limpid, oily liquid, 
volatile, not inflammable, colorless, but blackening 
rapidly in the light. It is decomposed at 80", and can- 
not be distilled unchanged, even at the pressure of 0*22 
meter. It does not solidify at 20". Its vapors attack 
the eyes and the respiratory grgans so severely that it 
can be manipulated only in the open air. Its density 
is 2 14. It dissolves in all proportions in alcohol, ether, 
benzol, chloroform, and carbon disulphide. With am- 
monia it yields, at the ordinary temperature, the dif- 
ferent terms of the series of oxaldines, according to the 
proportions. 
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An Instantaneous Roller* 

M. Lestang describes, in the Revue Industrielle, a so- 
called instantaneous boiler, devised by M. Buisson. It 
is admitted that this problem has received considerable 
attention, but with not very satisfactory results. M. 
Buisson's arrangement consists of one or more steel 
cylinders, closed at one end, and covered at the other 




AN IMFSOVED SAW. 

This saw is made of sheet steel in the usual way, with 
teeth upon one edge; but instead of being hardened 
upon one edge only, both edges are hardened simulta- 
neously, the center or body of the saw being allowed 
to remain soft. By this method of construction the ex- 
pansion of one edge of the saw due to hardening is op- 
posed and counteracted by the expansion of 
the other edge, so that the saw remains 
straight. This also secures a very hard and 
durable cutting edge, and produces a tough 
and flexible saw, not liable to break. 

This saw is the invention of Mr. Geo. N. 
Clemson, of Middletown, N. Y. ; the sole 
agents are the Millers Falls Co., of 74 Cham- 
bers St., New York city. 



GLEMSON'S IMPBOVEi) SAW. 

by a lid secured by six screws, and pierced with three 
holes. These vaporizers are from 20 to 36 inches long, 
and from 4:}4 to 9 inches in diameter. They are in- 
tended to be filled with material called by the invent- 
ors "nfetaliic sponge," but consisting simply of small 
grains of iron, coppered in order to prevent waste by 
the steam. 

Through one of the holes in the cover a copper tube 
descends nearly to the bottom of the cylinder, where 
it terminates in a capillary opening. The steam out- 
let pipe is connected with another of the holes, the 
third hole being for charging the cylinder with granu- 
lar material. The cylinder thus charged is placed in 
any convenient furnace for making it red hot. Water 
is then injected into it by means of a pump, and high 
pressure steam is instantly generated. This pump 
may, of course, be driven by the engine, which is sup- 
plied with the steam. There are means of regulation, 
whereby the quantity of water injected, and conse- 
quently of steam generated, depends upon the demands 
upon the engine. The injecting pump is thus a capi- 
tal feature of the arrangement. It will be seen that 
this system of steam raising is primarily intended for 
the class of domestic motors, an essential feature of 
which is that the boiler must not be liable to explosion 
or to injury by neglect in supplying water or by over- 
firing. In these tubes there is nothing to be damaged, 
even if they are left in the fire for any length of time 
without water. 



AUTOMATIC DAMPEB BEGULATOB. 

The accompanying cuts represent a new, cheap, and 
simpledevice for regulating the draught in furnaces of 
steam boilers. This damper regulator (shown in section 
in Fig. 2) consists of but few parts, and contains no 
packing of any kind. The piston head is a loose fit in 
cylinder, and has a small hole through it for drain- 
age, which is led off tlvough a small pipe from the 
bottom of cylinder. The valve case contains a small 
valve, a steel spring, and an adjusting screw, with a 
milled wheel for setting the tension on the spring to 
vary the pressure required on the boiler; after once be- 
ing set the machine is automatic, opening and closing 
the damper on a variation of only 1}{ lb. of steam. 

The regulator is adapted for use either on the ash 
pan dampers or dampers in the smoke pipe. When 
used on a locomotive, the regulator 
is fastened to a bracket on the left 
side of the boiler front, and con- 
nected to a rock shaft and thence 
to the dampers, as shown in cut. 
Fig. 1, so one or both of the damp- 
ers can be used. It has been found 
by actual test that the saving of 
fuel by the use of the regulator is 
one-sixth. This is caused by the re- 
gulator keeping the fire at an even 
heat, and closing in time to pre- 
vent the steam blowing from the 
safety valve, also by making it 
unnecessary to open the furnace 
door for relief, and thereby cool- 
ing the furnace sheets and causing 
the tubes to leak. 

Its use permits the engineer to 
carry a regular feed. At the pre- 
sent time these regulators are in 
use on stationary, steamboat, and 
locomotive boilers, and are particu- 
larly serviceable, as no jar or motion 
affects them. The present style 
weighs 5 pounds, is 12 inches long, 
and 1% inches in diameter. The in- 
ventors propose to soon make a 
smaller size for use on small boilers. 

Further information can be had 
by addressing Mr. C. W. Townsend, 
Box 19, Newburg, N. Y. 
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Heater proofing Paper, 

A new composition for waterproofing pa- 
per consists of the following ingredients, 
combined in the proportions stated, viz.: 
Resin, 50 per cent; paraffine, 45 per cent; 
silicate of soda, 5 per cent. These ingredi- 
ents are thoroughly mingled by heating 
them together, and by agitation. 

The paper to which the composition is applied is usu- 
ally building or sheathing paper. The latter is taken 
in the condition in which it comes from the paper 
machine, being quite dry. A strip or strips of the paper, 
from a roll or other convenient holder, are conducted 
and drawn through the tank of hot composition, where- 
by the paper becomes well saturated with it, and upon 
emerging from the tank the paper passes between suit- 
able rolls, which press any surplus composition from it, 
leaving it hard and smooth. 

Sometimes the proportions of resin and of paraffine 
are varied from 5 to 15 per cent from those stated, re- 
taining about 5 per cent of silicate of soda. Thus the 
proportions of resin and paraffine may vary between 50 
and 65 per cent of the former and between 45 and 30 of 
the latter, making a composition by which the paper 
is rendered waterproof and durable, when exposed to 
the weather, and by means of which a surface finish 
both smooth and hard is obtained. — Paper Trade Jour- 
nal, 



A Thrifty lilfe Insurance Company. 

The forty- first annual statement of the New York 
Life Insurance Company, which is published in an- 
other column, makes a very favorable showing, not- 
withstanding the depression of the last year in nearly 
all branches of business. 

The New York Life Insurance Company has a sur 
plus of several millions of dollars, and its officers 
and trustees are recognized as among our most sub 
stantial and trustworthy citizens. 

This company issues all classes of policies, includ- 
ing non-forfeiture, non-contestable on account of sui 
cide. Tontine investment policies, etc 
premiums, under their different classes of policies, 
are liberal, and in all respects the company's affairs 
are conducted with a business-like sagacity and due 
regard for the interests of its stockholders and policy 
holders. 

»*• ►» 



Complementary Colors. 

Select several cards of different colors, and in the 
center of each fasten by a little mucilage a small round 
piece of black paper. Place over the card thus pre- 
pared a piece of thin white tissue paper. The variety 
of hues which the black assumes is very striking. 



A NEW SCREW PBOPELLEB. 

The propeller here shown does not differ in any way 
from those of the usual construction, except that the 
blades are so plabed or grouped about the hub as to be 
unequally distributed ; in other words, there are, as in 
the example shown in the engraving, three blades upon 
one side of the hub and one heavy blade or a counter- 
balance weight upon the other. In extensive trials 
lately made at the Washington Navy Yard, under the 
supervision of a board of engineer officers, this pro- 
peller was found to be superior to the old form in re- 
gard both to speed and backing power. In addition, 
the engine turned centers much more easily with the 
new form — which is the invention of Mr. A .Vogelsang, 
of 347 Jay St., Brooklyn, N. Y.— and there was less 
vibration and thumping. 

During these tests the new propeller was of the form 
shown in the large cut; the screw used by the board 
had four blades, equally spaced, 34 inches in diameter 
and 54 inches pitch. The diameters, number of blades 
shape of blades, surface area, and pitch were alike in 
both propellers, so that the only actual difference in 
the two was in the manner of arrainging the blades ! 
The new form developed far more power with less num- 
ber of revolutions, under conditions as nearly similar 
as possible, thus showing that it had a firmer hold 
upon the water, and consequently less slip. 

'It is nol necessary that the counterbalance should 
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VOOELSANO'S NEW SCBEW FROFELLEB. 

be so formed as to have a propulsive effect, since a 
propeller made with a weighted hub, as shown in the 
small cut, has given decidedly superior results. 
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Fig. 2. 
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The Telinantepec Ship Railnray. 

Na^and important concessions were granted toward 
Their rates foK-^l^s 'great work on December 10 by the Mexican Con- 
gress, by adding to the previous land grants 1,700,000 
acres, which makes the entire land ceded to the com- 
pany about 2,700,000 acres, equal in area to more than 
twice the area of the State of Delaware. Coaling sta- 
tions will be permitted at either end of the railway, to 
which coal from the United States or any other foreign 
nation co-operating with Mexico in guaranteeing in- 
terest on the bonds of the railway company will be ad- 
mitted free of duty, to the *exclusion of coal from all 
other countries. 

Mexico guarantees that the income of the compan|r 
shall not be less than $1,250,000 a year for fifteen years, 
provided that our country, or some 
European nation, guarantees in- 
come to the amount of $2,500,000 
more for the same period. In other 
words, if the income of the com- 
pany from its business should fall 
below $3,750,000 per annum, the 
subscribing governments are to 
make good the remainder. The 
time for completing the road has 
also been extended to 1894. Owing to 
the encouragement gjjren by Presi- 
dent Cleveland, a movement has 
been stiarted at Washington to ob- 
tain favorable action from Congress. 
Sefiator Morgan, of Alabama, 
succeeded in having a resolution 
adopted calling upon the President 
for a report on the .proposed rail- 
way. A large number of people are 
deeply interested in the enterprise, 
and some important steps for its 
advancement will probably be taken 
during the winter. 
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& TOWNSEND'S AUTOMATIC DAMPEB EEQULATOB. 



A CORRESPONDENT suggests the 
need of a discovery or invention 
for preventing trichinae in hog:s, 
thus putting an end to the losses of 
life and property which this para- 
site causes. Here is something for 
ingenious minds to think of. 
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Origin of tbe Telephone.— Prof. Bell, Sr., Replies to 
Dr. liAWBou Tait* 

To the Editor of the Scientific American : 

My attention has just been called to a communica- 
tion from Dr. Lawson Tait, of Birmingham, recently 
published in the Scientific American. Dr. Tait 
thinks that he has discovered a *' missing link," in ref- 
erence to the origin of the telephone. In developing 
his idea, Dr. Tait does me the honor to recall my name 
as|that.of a *' very well-known man in Edinburgh " dur- 
ing his student years at the university; and he "feels 
almost certain" that he has seen me as "one of the 
frequenters " fif a shop where Reis' telephone was ex- 
hibited in December, 1862. He further "thinks it ex- 
tremely likely " that I would go to the shop to see the 
telephone, and that I " might have been accompanied " 
by my son. Dr. Tait adds that " nothing is more likely 
than that it was through this chain 'that Reis' tele- 
phone was transferred to America, and there became 
developed." 

Allow me to state that Dr. Tait's conjecture is en- 
tirely baseless. So far from being a " frequenter " of 
the shop referred to, I was never within its doors; and 
I never even heard of Reis' telephone until years after 
1865, when I left Edinburgh. My son, at the date speci- 
fied by Dr. Tait, was fifteen years of age, and a pupil at 
the high school. 

Knowing all the stages of my son's laborious efforts 
before he finally achieved the telephone, I know that 
his work was not suggested, or directed, by anything 
that Reis had done. At the time the telephone first 
began to speak, the whole world was astounded. The 
very idea was entirely new. Had Reis' instrument 
transmitted speech in 1862, how came it that the fact 
failed to be recognized as the marvel it undoubtedly 
must have been accounted ? There is only one ex- 
planation. The sounds conveyed by Reis' instrument 
sometimes resembled words, or parts of words— as 
musical notes often do to imaginative listeners; but, 
as a matter of fact, Reis' telephone, without modifica- 
tion in accordance with the principle discovered by 
Alexander Graham Bell, has never, to this day, accom- 
plished the transmission of an articulate sentence. 

Alexander Melville Bell. 

Washington, D. C, Feb. 8, 1886. 



Riglit and liefV; Handed. 

2b the. Editor of the /Scientific American: 

In your issue of Jan. 16, page 37, I see an article by 
Charles W. Noel, in regard to right and left handed 
men, in which he states that nearly all right handed 
men use the right hand on the end of the shovel. That 
is not always the case among miners, but I have taken 
the census of a number of camps, to see if I could find 
one left handed man who used his left hand for the ful- 
crum, or his right hand on top of his shovel, and I 
never found one, unless he worked both handed. Even 
then the preference was always given to the left hand, 
when convenient. I am right handed in everything, 
but have acquired the skill to use both hands to a cer- 
tain extent, and can shovel a little left handed, i. e., 
with left hand behind, or on top of a short handled 
shovel, but all the diflflculty I find is to guide the tool 
with the left hand, as it is the hand having hold of the 
end of any two handed tool that guides it; the fore- 
most hand is only the rest, you may call it, though in 
ishoveling it has the heaviest part of the work to per- 
form. 

I have been a reader of the Scientific American 
for many years, as your subscription list will show, and 
I distinctly recollect seeing the question correctly de- 
cided in " Notes and Queries" a long time ago. Why 
the decision should now be reversed is a mystery. 

Mr. Noel is undoubtedly correct, although among all 
laboring men, right handed men are called left, and 
vice versa, when using a tool that requires both hands. 
It is about time the correction was made, and the Sci- 
entific AmeriCA«n is the very one to commence it, 
seeing that it reaches so many of the thinking class of 
laboi'ing men. Chas. J. Barclay, Miner, 

Gibbonsville, Idaho, Jan. 26, 1886. 



Tlie lia Cruayra and Caracas Ralliv^ay. 

To the Editor of the Scientific American : 

Although shunning notoriety, I cannot, in justice to 
myself, allow the leading article in your Scientific 
American Supplement of Nov. 21, 1885, to pass with- 
out notice. My attention was called to it only a few 
days ago, otherwise I would have commented on it 
sooner. 
Without going into detail or unnecessary explanation, 
or considering it a very wonderful engineering achieve- 
ment, I am impelled, since you have drawn the atten- 
tion of the profession, in your widely circulated jour- 
nal; to the La Guayra and Caracas Railway, in Vene- 
zuela, S. A., to claim that it was constructed substan- 
tially on ray plans and the location made by me, and 
that^the map published by you is compiled from my 
maps, and not from Mr. Livesey's, who never, to my 
knowledge, saw the country before the road was locat- 



ed and mostly constructed, if, indeed, he has even yet 
done so; and I am positive he has no definite know- 
ledge of the engineering part of the work, except such 
as he may have acquired from«a study of my maps and 
reports. 

During the progress of the work of making the final 
location, the official newspaper published in Caracas, 
Venezuela, was furnished, as it progressed, with a re- 
duced copy of the adopted plan of the line, which it 
published regularly. Copies of the paper were sent by 
me to the rooms of the American Society of Civil En- 
gineers, in New York, of which I am a member, where 
any one can have access to^ them, and from which they 
will find that the maps are attested by ''John Hous- 
ton," Chief Engineer, and " Augustus |Plinta," Assist- 
ant Engineer. Mr. Livesey's name will not be found 
there. 

Without wishing to encroach further on your space, 
I would like to say briefly that the work had been 
commenced years before General Pile undertook to 
finish it, and that an immense amount of money had 
been expended upon it. It was then abandoned as al- 
most impracticable, the Boqueron, of which you have 
such an excellent illustration, being considered an al- 
most insurmountable difficulty. By a change of many 
miles of the line, and a consequent abandonment of 
much finished roadbed, which remains as a not very 
complimentary monument to some engineer, the road 
was relocated and constructed by me; and, if I can help 
it, I do not purpose, after expending many weary 
months in Venezuela of my best efforts in the under- 
taking, and being obliged to return to the United 
States in impaired health, to allow any one to claim 
whatever credit there may be in the accomplishment 
of what has attracted considerable notice in the scien- 
tific press. John Houston, 
Member American Society of Civil Engineers, 

Jersey City, N. J., Feb. 16, 1886. 



Tlie Building Prospect of 1886. 

The apprehension among builders in the cities of 
New York and Brooklyn, in respect to the labor ques- 
tion, is such that some of our prominent contractors 
decline to negotiate for spring business. And from 
other 'parts of the country we hear of the same con- 
servatism manifested among the builders. The last 
issue of the Northwestern Lumberman, published at 
Chicago, foreshadows the same apprehension, which is 
felt elsewhere. 

Contractors, and those intending to have buildings 
erected, the editor says, will act the part of wisdom if 
they urge forward their work to completion before 
May 1, where that is possible. One of two things is 
nearly certain, and both are likely to be verified; that 
is to say, there is to be an eight hour movement started 
about May 1, with more or less resulting labor disturb- 
ance, and probably wages for the season to come will 
be higher than last year; and material will cost more. 
We are either to have a great revival of industry and 
business in the near future, beginning with the opening 
spring, or we shall be liable to a collapse that will be 
more serious than the depression of the past two years. 
The signs are favorable to the more cheerful conclu- 
sion. The railroad systems of the country are prepar- 
ing for new construction on a large scale. If they go 
ahead, there will be a great absorption of surplus labor 
and an urgent call for material of all kinds, which will 
include lumber and other stuff that enters into the 
building trades. This must tend to rising prices for 
both laboF and material. The effect of the revival will 
not be felt till early in the summer. The men who buy 
and use before May will be quite apt to make their in- 
vestments at the right time. Those who procrastinate 
may pay dearly for it. 

i^ < ■ > ^ : 

A National museum of Hygiene* 

There is in Washington, corner Eighteenth .and G 
Streets, a national museum of hygiene, of which J. 
Mills Browne, medical director in the United States 
Navy, has charge, and which has over 7,300 volumes, 
including the standard sanitary books iji the English, 
German, and French languages, besides some eight 
hundred different objects illustrating sanitary improve- 
ments in plumbing, lighting, heating, ventilation, 
water supply, bedding, clothing, marine, house, and 
hospital architecture, the disposal of refuse, the dis- 
posal of the dead, and many other things which affect 
the health. 

Two hundred and twenty articles represent the ad- 
vance of sanitary engineering, including the drainage 
of houses, sewerage of cities, etc. Some of these show 
the improved inventions of the present day, while 
others show the faulty construction of past systems. 
One piece of lead pipe, very much incrusted and foul, 
was taken from the Executive Mansion in 1880. Anoth- 
er piece of lead pipe, taken from the residence of Dr. 
Philip S. Wales, ex-Surgeon-General of the^ Navy, 
shows two holes — one where a rat gnawed his ^ay in 
and another where he made his exit. This illustrates 
a common danger in house plumbing. Another exten- 
sive exhibit is that presented by a firm of Engrlish 
plumbers. It shows'many very bad examples of plumb - 
I ing. On the rear, outside of the building, there has 



been erected a complex system of pipes and fixtures, 
with which a complete series of experiments, showing 
the effects of siphonage, ventilation, etc., is being car- 
ried out. 

The section of food and drink is represented by ex- 
hibits illustrating improved and defective methods of 
preserving food, photographs and engravings of food 
plants and of poisonous ones closely resembling them, 
samples of food provided for Arctic expeditions, and 
specimens of liquors aged by electricity. Here is shown 
the pitiable substitute for f6od found in the pot at the 
Greely camp when his party was rescued. It is a 
piece of sealskin and some moss and shrimps, of which 
they were trying to make soup when found. It was 
absolutely their last supply. The hygiene of dress is 
represented by a complete suit of underwear, recom- 
mended by the Ladies' Dress Reform Association. 
There is also a complete suit of the woolen clothing 
advocated by Jaeger, who goes to the extreme of using 
woolen collars and cuffs, and of having the stockings 
divided for the toes, as gloves are for the fingers. In 
the division of appliances for protection and rescue are 
shown models of life-saving rafts and boats, colliery 
ambulances, army ambulances, disinfecting ovens, etc. 
The branches of military and naval hygiene are fully 
represented. There are models to show superior ship 
construction and ventilation. There are other models 
of hospital ships. The division of sanitation, showing 
the disposal of the dead, is interesting. There is an 
exact model of the building used by the United States 
Cremation Company, at East Williamsburg, L. I. An 
ancient burial urn, recovered from Roman ruins, is 
shown. 

Another model shows the Parsee *' Tower of Silence." 
The original may be seen just outside the city of Bom- 
bay. It is in a beautiful garden on the crown of Mala- 
bar Hill, and the tropical trees surrounding the place 
are the homes of innumerable vultures. The tower 
itself is not a high structure, but is a two-story circu- 
lar building without a roof. The floor of the second 
story inclines toward the center, and is laid out in 
plats large enough to receive a dead body. These 
plats are floored with an iron grating open to the floor 
or pit below. The body of the dead Parsee is laid in 
one of these open plats, and immediately becomes the 
prey of the hovering vultures. When the bones are 
denuded of flesh by the birds, they either fall through 
the grating or are thrown down into the pit beneath 
by an attendant. In the case of the more wealthy 
classes, the bones are sometimes taken away and pre- 
served. The Parsee believes the action of the vulture 
is an index to the future disposition of the soul of the 
deceased. If the right eye is the first one to be plucked 
out by the feathered oracle, the soul is to rest in the 
heaven of all good Parsees; but if the left eye is taken, 
the soul encounters the opposite fate. — American 

Analyst 

^ < # »» 

liOiir Temperatures. 

According to Herr Olszewski (Comptes Rendus\ the 
gas that is the subject of. experiment is inclosed in the 
innermost of three concentric tubes, the two outer 
spaces being filled with liquid oxygen, and the whole 
surrounded 'by liquid ethylene. Very low tempera- 
tures can thus be ontained, and the author has 
solidified nitrogen, carbonic oxide, methane, and ni- 
tric oxide. By the evaporation of solid nitrogen 
under a pressure of 4 mm., a temperature as low as 
—225 degrees was obtained. Liquid ethylene boiling 
under a pressure of 1 mm. has a temperature of 
—162 degrees, and remains perfectly transparent. 
Liquid air boiling under a pressure of 10 mm. has 
the temperature —220 degrees, and even under a pres- 
sure of 4 mm. shows no signs of solidification. A 
liquefied mixture of air and nitrogen, in equal volumes, 
has the temperature — 220 degrees under a pres- 
sure of 13 mm., and remains liquid and transparent 
under a pressure of 4 mm. Hydrogen shows no 
meniscus, even at — 220 degrees, under a pressure of 
180 atmospheres. A mixture of two volumes hydro- 
gen and one volume oxygen was cooled to — 213 de- 
grees under a high pressure. The liquid obtained 
was perfectly colorless, and boiled rapidly when the 
pressure was released, losing the greater part of its 
hydrogen, after which it remained liquid for some 
time under atmospheric pressure. The Journal of 
the Chemical Society says the author maintains the 
accuracy of the hydrogen thermometer at very low 

temperatures. 

m \ m \ ^ 

Drop-Forged Copper. 

Mr. C. E. Billings, of Billings & Spencer Co., of Hart- 
ford, Conn., after a great deal of patient experimenta- 
tion has succeeded in producing drop-f orgings in copper. 
Pure copper connectors, screws, and other parts of 
electrical apparatus have hitherto been unobtainable, 
owing to the difficulties experienced in casting copper. 
It has been the practice to add to the copper a small 
proportion of tin to insure a homogeneous and smooth 
casting, but the tin interferes with the conductivity of 
of the metal; its presence is therefore undesirable. Mr. 
Billings' efforts will be appreciated by manufacturers 
iMid HMfe of electrical apparatus. 
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EKGINEBBIKG INVENTIONS. 

A railroad supply tank has been pat- 
ented by Mr. John Stone, of Plattsburg, Mo. This in- 
vention covers improvements in a style of apparatus by 
which the train wheels act to elevate water into a tank 
from which the locomotives can take their supply, the 
work being done automatically. 

A passenger car has been patented by 
Mr. Bruce Price, of New York city. This invention 
consists principally in forming bay windows at the sides 
of the car, and in forming recesses or coves above the 
windows, to which fenders or brackets are applied for 
receiving and holding parcels. 

An electric motor has been patented by 
Mr. Joseph Weis, of Jersey City, N. J. Combined with 
the brush holders and liheir frames are springs, slides 
with inclined shoulders, and a slide operating lever, 
whereby the brushes can be readily adjusted to regulate 
the direction of the current, and any desired amount of 
resistance can be thrown into the current. 

A steam actuated valve has been pat- 
ented by Mr. John T. Tooley, of East Saginaw, Mich. 
Between the steam chest and the cylinder is an auxili- 
ary steam chest with an auxiliary valve, with other 
novel features, whereby stumps will work with regu- 
larity, and will not be left on the dead center at start- 
ing or stopping. 

A mining drill has been patented by 
Mr. William H. Jenkins, of Irwin, Col. The cam is 
made to operate singly instead of in pairs, thus dis- 
peiising with the need of a shaft running through its 
face, and the lifting pin is of semi-cylindrical shape, 
to utilize the entire face of the cam for compressing the 
spring, and enable its force to be fully realized, with 
other novel features. 



AGRICULTURAL INVENTIONS. 

A band cutter has been patented by 
Mr. John Henry, of Ardoch, Dakota Ter. It has knives 
with serrated edges to cut either wire or twine bands, 
with which grain bundles are tied, as they are fed to a 
tl^rasher, with fingers to hold them firmly and do the 
work automatically. 

A combined hay rake and cocker has 
been patented by Mr. Samuel Olson, of Cyrus, Minn. 
This invention covers a novel construction and combi- 
nation of parts for a. machine to gather hay from a 
meadow, form it into cocks, and deposit the cocks upon 
the ground automatically. 



MISCELLANEOUS INVENTIONS. 

Parturition shears form the subject of 

a patent issued to Mr. Alexander Cullon, of Lindsay, 
Ont., Canada. They are for the use of veterinary sur- 
geons, and intended to be effective in operation, while 
not liable to cause accidental injury. 

A dovetailing machine has been patent- 
ed by Mr. John G. Oetzel, of Brooklyn, N. Y. It is de- 
signed especially for use in making furniture, cutting 
grooves in lumber, or other woodworking, and em- 
braces various novel features of construction and com- 
bination of parts. 

A necktie fastener has been patented 
by Mr. John F. Pope, of Ottumwa, Iowa. It is a slot- 
ted plate adapted to be attached to the collar button, 
with a frame for the scarf adjustably attached to the 
plate, bands-being provided with metal stiffening, where- 
by the tie may be held in place or easily removed. 

A honey extractor has been patented 
by Mr. William B. Treadwell, of New York city. It is 
operated by centrifugal action, and in combination 
with the swinging comb pockets is a device for connect- 
ing together their spindles, so that the entire series of 
pockets may be reversed simultaneously. 

A buckle has been patented by Mr. 
Samuel Bretzfield, of New York city. It consists of a 
plate with flange and slot, making a simple construc- 
tion by means of which the belt can be adjusted to fit 
waists of different sizes, while the buckle may be made 
very handsome in appearance. 
"*A box fastener has been patented by 
Mr, Edward Harris, of Cambria, Wis. It consists of a 
U-shaped wire or key held in one end piece of the cover 
and adapted to be passed through a slot in the corre- 
sponding end piece of the box, to hold the cover secure- 
ly wfeile being easily fastened or unfastened. 

A bustle has been patented by Mr. 
Aaron Stern, of New York city. It is made of plaited 
or braided straw, reed, rattan, or other suitable fiber, 
with a stiffening strip sewed along the bottom edge, 
and independent stiffening strips from the top edge to 
the bottom edge. 

A washing machine has been patented 
by Mr. John W. Overman, of Fort Fetterman, Wyom- 
ing Ter. Combined with a revolving tub on a spindle 
is a ribbed fixed cylinder in the middle of the tub, and 
a curved washboard in the tub,' so constructed that 
large or small articles may be washed easily and rapid- 
ly thereby. 

A plotter for draughting has been pat- 
ented by Mr. Milton E. Thompson, of Bartow, Fla. It 
consists of a novel combination of straight edges, pivots, 
and connecting rods, for making perspectives and like 
drawings, and the instrument can also be used for 
drawing parallel lines. 

A machine for washing phosphate rock 
has been patented by Mr. Earle C. Bacon, of New York 
city. It has pipes with swiveled or ball-shaped jointed 
nozzles, in combination with inclined screening bars, 
with frame supporting the bars, and an inclined floor, 
the pipes being located on the four sides of the frame. 

A thill coupling has been patented by 
Messrs. Abijah L, Romans and John M. Peregrine, of 
Jamestown, N. Y. It consists of a special construction 
of an anti-rattler and bolt-holder, combined with a thill 
coupling and bolt, and which may be applied to com- 
mon thill couplings and bolts without any change. 

A cutter head has been patented by Mr. 
William G. Rendall. of Portland, Oregon. It is a novel 
construction of spiral rotatable cutter head, to be ope- 



rated from any suitable frame having pi^Ieys and belts, 
for rotating it as it is pressed to the work, and is more 
particularly adapted for use in felling trees and for cut- 
ting off driven piles while building wharves or other 
structures. « 

An ore separator has been patented by 
Mr. Alonzo C. Campbell, of Nashville, Tenn. The con- 
struction is such that the pan is vibrated during the 
whole operation, the pulverized ore being introduced on 
a covering of duck or other suitable material with 
meshes of the desired fineness, a current of air or water 
raising this covering in curved form, and the tailings 
being discharged at one place and the concentrates at 
another. 

A siding for buildings, has been patent- 
ed by Mr. Albert C. Daugherty, of North Belle Vernon, 
Pa. The tongue and groove of the sidings are peculiar- 
ly formed to present an inclined edge to conduct water 
from the joints, and they are chamfered so the edges 
present the appearance of blocks of stone, an illusion 
which may be heightened by sanding the boards for the 
kind of stone to be imitated. 

A design for a sash fastener has been 

patented by Messrs. William Huttig, Sr., and Nicklas 
Bart, of Muscatine, Iowa. It presents a novel configu- 
ration of a window sash fastener, having generally a flat 
appearance, the head portion having a circular outline 
ornamented by angular projections and an eccentric 
eye, and the tail being tapering, with approximately 
straight and curved outlines. 



NEW BOOKS AND PUBLICATIONS. 

Cawker's American Flour Mill and 
Mill Furnisher's Directory. 
Milwaukee: Riverside Printing Com- 
pany, 1886. 

This convenient little pocket volume of 137 pages 
gives the names and post oflice addresses of the flour 
mill owners in the United States and Canada, together 
with a list of American millwrights and brokers and 
European flour importers. Where possible, informa- 
tion has been added respecting the amount of capital 
invested; the system of grinding employed; the daily 
capacity of the mill in barrels of flour; and the nature 
of the power in use. The directory is neatly bound in 
imitation alligator. It will be found of much value to 
mill furnishers and others desiring to reach the flour 
industry. 

The Construction of Trussed Roofs. 
By N. Clifford Ricker. New York; 
William T. Comstock. 

The author. Professor of Architecture in the Univer- 
sity of Illinois, has prepared this work as a manual 
of instruction, as well as for private study or for re- 
ference. The first chapter is a treatise on elementary 
graphic statics, so far as necessary to understand their 
application to trussed roofs, and the formulas and 
tables presented are intended to be of great convenience 
to architects. 

A Manual of Industrial Drawing 
FOR Carpenters and Other Wood 
Workers. ByW. F: Decker. New 
York: William T. Comstock. 

This is a manual adapted for practical mechanics 
as well as students. It not only shows how to make 
working drawings, but explains their advantages, and 
how to follow them in carrying out the ideas of archi- 
tects and others. It includes a full set of working 
drawings of a modern house, built under the supervision 
of the writer, the drawings having been made from 
the architect's plans. 

Japanese Houses and Their Sur- 
roundings. By Edward S. Morse. 
Boston; Ticknor & Company. 

For cultivated people of small means, desiring to 
build for themselves, and having tastes which lead 
them to take pleasure in beautifying their homes and 
surroundings, where this can be done in an inexpen- 
sive way, we know of no other publication so brimful 
of suggestion and valuable information as this hand- 
some and profusely illustrated volume. We do not 
mean in saying this to have any one infer that the 
book is not equally well worth the attention of those 
who can build brownstone houses, or of the architects 
who design the most costly residences, for of the lat- 
ter structures too many are wanting in many of the 
essentials to comfortable living that are generally 
found in less pretentious buildings; but the conditions 
of life tin Japan, and the genius of its people, are 
such that we often find in their work the develop- 
ment of an exquisite taste that makes the commonest 
articles they produce a source of constant pleasure. 
How this taste and Japanese constructive ingenuity 
are manifested in their residences, in those of the 
humblest as well as those of the higher classes, the 
work of Professor Morse points out in ample detail 
and in most attractive style. Commencing with the 
appearance of the city and the village, there follows a 
description of leading types of houses, their materials 
of construction, the workmen and their tools; and then 
more than 200 pages are given to "interiors," from 
which we fancy many of our prof essional "decorators," 
who make " studies " of private residences, churches, 
etc., in order to obtain pleasing and harmonious effects, 
can easily obtain some most valuable lessons. The en- 
trances and approaches of the house, its gardens, and 
a wide variety of other matters naturally connected 
with the subject, receive their due proportion of at- 
tention, and one lays down the volume with an im- 
pression that he has, during its perusal, got upon 
terms of rather intimate acquaintance with our far 
away neighbors off the Asian coast. 

A Portfolio of Rare and Beautiful 

Flowers is the title of a well edited and exquisitely 
printed description, accompatiied by six colored plates, 
of roses and pansles, the pa^asion flower, pitcher plants, 
and three varieties of o chids. The plates are on 
heavy paper, II14 by 14^4 laches in size, and are from 
original work by Mr. John Walton, a flower painter of 
admittedly high merit. I'he portfolio is well worth a 
place on any parlor or drawing room table. James 
Yick, publisher, Bochester, N. Y* 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publicaiion office 
as early as Thursday morning to appear in next issue. 



Are You Making Money ? 
There is no reason why you should not make large sums 
of money if you are able to work. All you need is the 
right kind of employment or business. Write to Hallett 
& Co., Portland, Maine, and they will send you free full 
information about work t&at you can do and live at 
home, earning thereby from $5 to $25 per day and up- 
ward. Capital not required; you are started free. 
Either sex ; all ages. Better not delay. 
" Shortness of breath 
Caused my death," 
is inscribed on a tombstone in an English graveyard. In 
all probability it would never have been necessary, if 
only the poor unfortunate victim of some disease of the 
respiratory organs had known of Dr. Pierce's " Golden 
Medical Discovery," which is a panacea for all diseases of 
the throat and lungs. For consumption, it is believed to 
be the only real specific yot known. For all scrofulous 
and blood disemses it is unfailing. 

Wanted,— A few first class workmen on mathemati- 
cal, electrical, and philosophical instruments; good 
wages and steady work to competent men. Address, 
with reference, James W. Queen & Co., 924 Chestnut St., 
Philadelphia. 

Pat. Geared Scroll Chucks, with 3 pinions, sold at same 
prices as common chucks by Cushman Chuck Co., Hart- 
ford, Conn. 

Tools, Hardware, and other specialties made under 
contract. American Machine Co., Philadelphia. 

Guild &' Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pmnps for liquids, air, and gases. New catalogue 
will be ready in March. 

Tunneling Under the Hudson River. Giving full par- 
ticulars of the prosecution of the work thus far. With 
working drawings, in 27 handsome plates, showing all de- 
tails. By S. D. V. Burr. $2.60. For sale by Munn & Co., 
361 Broadway, New York. 

Catarrh^ Catarrhal JDeafmss, and Hay Fever. 
Sufferers are not generally aware that these diseases 
are contagious, or that they are due to the presence of 
living parasites in the lining membrane of the nose and 
eustachian tubes. Microscopic research, however, has 
proved this to be a fact, and the result is that a simple 
remedy has been formulated whereby catarrh, catarrhal 
deafness, and hay fever are cured in from one to three 
simple applications made at home. A pamphlet explain- 
ing this new treatment is sent free on receipt of stamp 
by A. H. Dixon & Son, 305 King Street West, Toronto, 
Canada.— Oftrist'ton Standard. 

Modern M'ch. Tools a specialty. Abbe Bolt Forgers, 
Power Hammers, Lathes, Planers, Drills, and Shapers. 
Send for estimates. Forsaith M. Co., Manchester, N. H. 

Order our elegant Keyless Locks for your fine doors. 
Circular free. Lexington Mfg. Co., Lexington, Ky. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
^'IMtle Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 

The WindmiU as a Prim£ Mover. Comprehending 
everything of value relating to windmills, their use, de- 
sign, construction, etc. By A. R. Wolff. With many 
fine illustrations. (Shortly.) 8vo, cloth. Price, $b.OO. 
For sale by Munn & Co., 361 Broadway. New York. 

Woodw'kg. Mch'y, Engines, and Boilers. Most com- 
plete stock in U. S. Prices to meet times. Send stamps 
for catalogues. Forsaith M. Co., Manchester, N. H. 
Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
Mfg. Co.,86 Goerck St., N.Y. Sendf or catalogue and prices. 

The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

HaswelVs Engineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Igmes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Send for Monthly Machinery ^List 

to the George place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn «& Co., Scientific Abierican patent 
agency, 361 Broadway, New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
BNTiPTC American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn «& Co., Publishers, New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Wood Working Machinery. Full line. Williamsport 
Machine Co., " Limited," 110 W. 3d St., Williamsport, Pa. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Curtis Pressure Regulator and Steam Trap. See p. 350. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 46. 

Hercules Lacing and Superior Leather Belting made 
by Page Belting Co., Concord, N. H. See adv. page 46. 

Cutting-off Saw and Gaining Machine, and Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings «& Spencer Co., Hartford, Conn. 

Bradley's improved Cushioned Helve Hammer. New 
design. Sizes, 25 to 500 lb. Bradley & Co., Syracuse, N. Y. 

Cyclone Steam Flue defers are the best. Crescent 
Mfg. Co., Cleveland, O. 

Curtis Damper Regulator for draught and steam pres- 
sure in boilers. Curtis Regulator Works. Boston; Mass. 



The Improved Hydraulic Jacks, Punches, aiid Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines. D. Frisbie & Co., Philadelphia, Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 93, 

Metallic Pattern Letters and Figures to put on pat- 
terns of castings. H. W. Knight, Seneca Falls, N. Y. 

Manufacture of Soaps, Candles, Lubricants, and Glyce- 
rine*. Illustrated. Price, $4.00. B. & F. N. Spon, New 
York. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
Ifad, O. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompanv all letters, 

or no attention will be paid thereto. This is for our 

information, and not for publication. 
References to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not answered in reasonable time should 

be repeated; correspondents will bear in mind that 

some answers require not a little research, and, 

though we endeavor to reply to all, either by letter 

or in this department, each must take his turn. 
Special \Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Suiiplements referred 

to may be had at the office. Price 10 cents each. 
minerals sent for examination should be distinctly 

marked or labeled. 



(1) A. P. W. asks: In a set of bevel 

gear cog wheels, the largest 5% feet in diameter, and 
the smallest 2 feet in diameter, how many revolutions 
will the small wheel make while the large one is 
making one revolution? A. 2% revolutions of small 
wheel to one of the large. Better count the teeth 
of the wheels and divide the larger by the smaller. We 
have no data relative to the horse power of a spring. 

(2) C. W. O.— There are a few tall 

chimneys in England and Scotland that were built too 
slender, and are affected by high winds. Brick and 
mortar [are elastic to a certain degree, like gla&s or 
stone, and the tall chimneys sway within the limits of 
elasticity. The amount of deflection you state is pro- 
bably overrated. You may safely divide it by 3 for a 
400 foot chimney. 

(3) D. H. asks; 1. What would cause 

gas to consume in a stove, and explode every few 
minutes? A. Carbonic oxide gas from coal ccgning in 
contact with air while hot takes fire. Sometimes the 
air mixes with the gas before ignition takes place, 
when an explosion follows. This often occurs when 
the door is slightly open. 2. While crossing a pond, 
I dropped my knife in the water, and after fishing it^- 
out, it was covered with a fine black sand. What kind 
of sand was this? What did It contain? A. The black 
sand was probably magnetic oxide of iron, which is 
often found as fine sand. Several attempts have been 
made to use it as iron ore, but without profit. 3. Does 
smoke contain iron? A. Smoke contains no iron. 

(4) W. L. H. — It is customary and pro- 
per to connect valves to close against the source of the 
steam so as to allow of the stuffing box of the spindle 
to be packed at any time. 

(5) G. R. D. writes: In regard to bi- 
chromate battery, I have six 1 gallon cells and eight 
half gallon cells. In the gallon cells I use carbons and 
zincs 6x3 inches; in the half gallon cells, carbons and 
zincs 4J^x2><^ inches. Now, suppose I want to use all 
these in one circuit, what arrangement will generate 
the most' electricity in proportion to the amount of 
electropoion fluid required? Would the outfit be equal 
only to 14 half gallon cells? Would filling the gallon cells 
half full and using 6x3 carbons and zincs make them 
equal to the half gallon cells? A. 'You should connect 
your 1 gallon cells in series, and your half gallon 
cells in pairs, arranged in parallel circuit, two ol 
your half gallon cells arranged in this way being 
about equal to one 1 gallon cell. Your battery ar* 
ranged in this way would be equal to ten 1 gallon 
cells. We do not think that half filling the largei 
cells would answer the same purpose. 

(6) R. M. asks: 1. Would the cell ol 
battery illustrated in issue of April 11, 1885, do for 
an electric medical apparatus? A. Yes. 2. What is 
meant by interrupter in answer to query 3, issue 
January 11, 1886? A. Anything that will rapidly break 
and complete the circuit will answer the purpose. 
Commonly, a vibrating spring carrying at one end an 
armature, which is placed in front of the core of the 
coil, and having on the back thereof a contact point, 
is employed for this purpose. The attraction of the core 
of the coil for the armature carried by the spring holds 
the spring away from its electrical contact and breaks 
the circuit, when the core of the coil immediately 
loses its magnetism, and the retractile force i,of the 
spring carries it back to the contact point, again 
completing its circuit, when the current again flows 
through the primary wire of the induction coil, the 
armature is again attracted, and. the circuit is again 
broken. This operation is rapidly repeated. 

(7) G. W. C. writes: I wish to light a 

store with electricity, if it does not cost too much, and 
I know of no other source to obtain the information, 
and you will favor me greatly by answering the fol- 
lowing questions: Can a store 60 feet by 24 feet be 
lighted, with a battery for generator? What will be 
the probable cost of each lamp? Also, what will be 
the cost to maintain ? Please refer me to the builder 
of such lamps. A. It can be done, but it would be 
far more expensive than to employ a steam engine 
and dynamo. Any of the principal manufacturers of 
electric lamps can supply you. Consult our advertis- 
ing columns. 

(8) A. V. P.— The milkiness of the 
glass of your aquarium is probably caused by the de- 
composition of the surface by long contact with water 
and the vegetable growth on its surface. It may be 
repolished with rouge on a piece of soft leather, wet 
with water. Otherwise you must use new glass. 
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(9) S. B. writes: I have a basement 

which 1 use in making ice cream; have a good deal 
of water and ice about, and heavy tubs and barrels, 
and I wish to put in a floor of cement or asphalt, or 
something of the kind. A. Asphalt, coal tar, and sand 
makes the best floor for such purposes. Melt the 
asphalt and coal tar equal parts in a largekettle. Heat 
the sand on a large iron pan, and mix 1 part asphalt 
and tar to 4 parts sand, hot, and spread quickly. 

(10) W. C. M. writes: I built a dynamo 

machine three times larger than the one explained in 
Stjpplbmbn.t, No. 161. I wound the fields in 8 layers 
of No. 16 double wound cotton wire, the armature 
with No. 18 single wound. By connecting a brush and 
a field together, and running the remaining brush and 
field to the lamp, I cannot get a current strong enough 
to get the carbon in a 16 candle power incandescent 
lamp red. By connecting a brush and field and the 
other brush and field together, and then running two 
lines from them to the lamp, the current is just suffi- 
cient to get the carbon red in the lamp; but by con- 
necting the brushes and fields together in this way 
produi^es too much sparking, and that-bums the brushes 
and commutator up. Would it dd to wind the field and 
armature with smaller wire? If so, what number 
would you recommend? Would it make any differ- 
ence in decreasing the width of the commutator from 
l>i to % inch ? Should I not get one 16 candle 
power incandescent lamp out of the machine de- 
scribed ? What is the trouble with my machine? A. 
Have you tried connecting two lamps in parallel circuit, 
so as to reduce the resistance of your external circuit, 
and cause some of the current to pass through the 
lamps, and less through the field magnet? Probably 
your machine would run two or three lamps connected 
in parallel circuit better than it could run one lamp, as 
your machine is probably incapable of producing a 
current which will overcome the resistance of a sin- 
gle 16 candle power lamp. We would not advise you 
to wind your machine with finer wire. If you should 
not succeed in operating two 16 candle power lamps 
with your machine, try a larger number of smaller 
lamps connected in parallel circuit. From your descrip- 
tion we think there is no trouble with your machine. 

(11) E. N. H. says: Metallic railway ties 

are about to be experimented with on the Maine Central 
Railway, and the Boston and Maine Railroad has had a 
section laid with steel ties in use for the past six months. 

(12) H. L. G. asks if a simple and prac- 
tical apparatus for detecting and showing the degree of 
vitiation of air contained in apartments has ever been 
presented to the public. A. See Scientific American 
Supplement, No. 259, Illustrated. 

(13) N. T. asks how to put up matches 

to stand a damp climate. A. In moist climates, like 
England, less phosphorus and more chlorate is used, 
which imparts a snapping and flaming quality. The 
following is an illustration of the English composition 
for tipping^ 

Fine glue «. 2 parts. 

Water 4 " 

Phosphorus l^itol2 "■ 

Potassium chlorate 4 to 5 " 

Powdered glass 3 to 4 " 

Red or white lead or smalt, sufficient to color. The 
glue, broken in small pieces, is soaked in water till soft, 
added to the water, and dissolved by means of a water 
bath. The^essel is removed from the fire and the 
phosphorus is gradually added, the mixture being con- 
stantly agitated with a suitable stirrer. When a uni- 
form emulsion is obtained, the other substances are 
mixed in one after the other, in the order in which they 
are named above, and the stirring is continued until the 
mixture.is nearly cold. The best qualities of matches 
have their tips protected by a thin coat of copal var- 
nish. 

(14) Gr. S.— People losing their hearing 

generally lose the faculty of intelligent speech, though 
many retain considerable facility of expression from 
their memory Of lingual effort and observation of the 
lips of others. 

(15) D. McK. writes: I have a small coal- 
burning stove in my dining room in which I bum coke. 
I am told that it is dangerous without the best of ven- 
tilation, "as the deadliest of ^ases are generated from 
the coke. A. Your coke stove is all right if you 
have a stovepipe as used for burning coal. Good coke 
is healthier than poor coal. 

(16) J. F.— The slight variation in the 

tables as given by different authors in stating the 
latent and sensible heat of steam arises from the use of 
original formulas of different investigators on the 
properties of steam. The tables of any one author are 
sufficient for all practical purposes. We recommend 
Nystrom's Mechanics' and Engineers' Pocket Book, last 
revised edition, 1885, $3.50, which we can furnish. 



INDEX OF INVENTIONS 

For iv^liicli liOtters Patent of tbe 
United States were Granted 

February 9. 1886, 
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Acid tower, sulphuric, J. B. h\ Herresboff 

Album, scrap, G. B. Chapman 335,683 

Anchor, C. O. Burbank ,..., 335,561 

Annunciator, F. B. Fisher 336,001 

Awninj? and blind, combined. W; H. JoUiffe 336.009 

Axle and axle nut, vehicle, G. C. Van C. Keuren. . a%,858 

Axle box, car, J. W. Fowler. ., . 335,691 

Axle, divided i^ar, G. W. Bedbury . . 1 335,737 

Bair or satchel patch, Prahar & Shepard. ........... 336.017 

Baletie,W. M. Jlnklns... .....:...... a35,932 

Band cutter, J. Henry 336,813 

Bas reliefs for ceilingrs, walls, etc., manufacture 

of,B.Krispin 336,055 



Bath. See Blotter bath. Needle or spray bath. 

Beading tool, J. A. Traut 335,856 

Bearings, drip cup and self -oiling attachment for, 

A. C. Pessano 835,840 

Bed bottom, spring, I. W. Ames 335,878 

Beer and charging the same with carbonic acid 

gas, clarifying, T. F. Straub 336,073 

Beer drawing apparatus, Coit & McNamara 335,566 

Bell, magneto-electric, F. B. Fisher 335,999 

Belt and truss, electric, A. T. Sherwood 835,&38 

Belt tightener for spinning machines, etc., J. B. 

Tynan 836,027 

Belt, voltaic, A. T. Sherwood 335,637 

Bill holder, J. R. & J. Ferguson 335,907 

Billiard chalk holder, Tyler & McGovern 336.028 

Blank, business, W. P. Groom 886.007 

Blanks for effecting the intertransf er of owner- 
ship of property, set of, W. P. Groom 336,005 

Blind adjusting device, B. D. Washburn 335,861 

Block. See Filing block. 

Blotter, J. H. Barley 335,674 

Blotter bath, B. B. Hill 335,584, 335,585 

Board. See Game board. Washboard. 
Boiler. See Steam boiler. 

Boiler firebox, T. Poore 386,715 

Boiler fiue cleaner, J. L. Kelley 385,820 

Boiler furnace, J. S. Loomis 335,825 

Boiler water tube, J. Hartley 335,695 

Book or the like, copying, D. W. Glass 335,916 

Boot or shoe, W. B. Arnold 335,555 

Box. See Jeweler's box. Handkerchief box. 
Letter box. Miter box. 

Box fastener, B. Harris 385,812 

Box fastening, G. B. Lehy 335,822 

Box for alimentary and other substances, J. Bent- 
ley 335,881 

Box for receiving and holding papers, B. M. 

Staples 335,782 

Bracket, D. Jacobsen 335,931 

Brake. See Car brake. 

Broom, R. D. Gallagher 335,808 

Brush, J. F. Bartlett 835,876 

Brushing machine, V. S. Bekof sky 335,798 

Buckle, S. Bretzfleld 835,794 

Building, fireproof, R. Guastavino 336,047 

Buildings, construction of fireproof, R. Guas- 
tavino 336,048 

Bungs, machine for making, J. Petz 3^,955 

Burial casket, W. C. Armstrong 335,672 

Burnishiug machine, W. G. Anthony 335,671 

Bustle, K. F. Rice 335,625 

Bustle, A. Stern 335,849 

Button, B. S. Freeman, Jr 335,803 

Button, N.F. Palmer 336,061 to 336,064 

Cabbage cutting machine, G. Geyer 835,912 

Cabinet stand, A. F. Gerald 335,576 

Cable coverings, ring for, C. Bullock .....; 885.679 

Cable or electric road, double track, C. Bullock... . 385,560 

Calipers, J. H. Bullard 335,740 

Can, C. H. Shaffer 3.36,072 

Cane mill, J. T. Webb 335,862 

Capsule filling machine, J. Krehbiel 836,010 

Car brake, W. B. Turner 336,026 

Car coupling, J. C. Ballentine 335,875 

Car coupling, C. O. & L. Barnes, Sr 835.675 

Car coupling, Co well & Pinkham. ... 835,992 

Car coupling. R. A. Cowell 335,993 

Car coupling, C. & S. Good 335,752 

Car coupling, Marden & Llttlefleld. 385,944 

Car coupling, J. F. Moorman. 1 ; 335,611 

Car coupling, F. Windier 886,029 

Car cover, W. H. Price 835,718 

Car door, freight, P. Brown 385,989 

Car door* lock, R. C. Schenck, Jr 335,778 

Car door retainer, A. Roelofs. 336,019 

Car, dumping, G. B. Blaine 385,885 

Car, passenger, B.Price 385.770 

Car, self-loading dumping, A. J. Reynolds 835,623 

Car wheel, S. Jacobs 336,050 

Cars, wash bowl and pump for sleeping, H. C. 

Hart 835,922 

Card for business and other purposes, wooden, R. 

B. Hough 336,708 

Carding engine, B.A.Leigh 335,760 

Carding machine, B. A. Leigh 885,761 

Carpet fastener, B. & E. Hohneck 385,925 

Carriage, J. Burke 335.741 

Carriage running gear, G. W. Simmons 385,969 

Carriage top, R. B. Barl 335,801 

Carriage top, J. B. Pettibone 335,841 

Case. See Type case. 

Casks, valve attachment for wine, T. S. Glaister. . 335,751 

Caster, trunk, P. C. Biersach 385,557 

Centering tool, C. A. Singer 335,845 

Centrifugal machine, G. Fletcher 835,690 

Chains, manufacture of weldless, A. O. David 835,899 

Chair. See Reclining chair. 

Chocolate, ferrated cake of, B. A. Parnell 335,952 

Chuck, lathe, B. Pement a35,619 

Chuck, lathe, J. H. Westcott. &35.982 

Churn, Brammer & Schmidt ; . i 336,739 

Churn, A. Farley ............... .... :X 835,802 

Churn, Liicas & Dootson 836,011 

Cleaner. See Boiler fiue cleaner. 

Clippsr, hair, Phipps & Burman 885,956 

Clock system, electric. F. B. Fisher. 886,004 

Clock system, electric, C. D. Warner 385,860 

Clod crusher, stalk cutter, marker, and rake, com- 
bined, A. Hollingsworth 385,926 

Cloth cutting macWne, F. L. Bschbach 885,996 

Coal hod, A.J.Rock 835,776 

Coal tipple, W. W. Rosensteel 885,632 

Cockle separating machine, C. D. Bdwards 885,902 

Cocoons, separating the fiber of, H. R. Randall... . 335,958 

Coffee pot percolator, S. A. Milton 335,946 

Coffin, W. A. Sparks 335,848 

Collar and cufT, W. P. Groom 336,006 

Cooler and strainer for sirup and sugar, self, T. 

W.Lanier 885,706 

Conduits, cleaning out, J. P. Messer 335,608 

Converter, W. M. Murdock 335,613 

Comb. See Curry comb. 

Corn slicer, J. C. Wicker a35,664 

Cornstalk cutter, Olson & Hogland 835,949 

Corset clasps, eye for, M. Gardner 335,911 

Cotton press, le ver , W. P. Abell 885,871 

Cotton scraper, J. L. Slocumb 835,973 

Coupling. See Car coupling. Thill coupling. 

Crank and eccentric, variable, W. H. De Valin. . . . 335,745 

Cultivator, J. F. Smith 835,644 

Curry comb, W. G. Clark 385,894 

Currycomb, C. D. Randel 335,772 

Curtain fixture, J. B. & B. M. Wyant 835,789 

Cut-off valve, D. H. Dugar..... 835,995 

Cutter. See Band cutter. Cornstalk cutter. Bmr 
bossing cutter^ Meat cuttfiff. 

Cutter head, R. I^gener .^. 835,552 

Damper regulator, automatic, S^Telnberg. 885,662 

Dental capsicum plaster, F. B. Darby 336,799 

Dental tool, J. W. Smith.... ......i........ 335,780 

Dentists, root dresser for, B. B. Call. . . » 

Direct-acting engine, G. W. Bigelow 

Disintegrator, J. W. Parmelee 385,615 



Ditching machine supporter, G. W. King 835,769 

Door bumper, B. D. Patrick. 835,616 

Door check, pneumatic, G. Geer. 835,575 

Door saddle, H. Tindell 336.864 

Dovetailing machine, J. G. Oetzel 336,833 

Draught equalizer, R. A. Thompson 835,975 

Drill. See Grinding drill. Mining drill. Rock 
drill. 

Drilling machine, A. John 335,768 

Dumb waiter, F. Friedgen 886,046 

Dyeing apparatus, J. O. Obermaier 885,712 

Bar drum, artificial, H. A. Wales 336,660 

Educational device, P. W. Peckham 835,837 

Electric call generator, E, T. Gilliland._^. .^.^. . .^^385,693 
Electric machine regulator, dynamo, CTjTy^ " 

Depoele 836,659 

Electric meter, J. I. Drake 835,687 

Electric motor, F. E. Fisher 885,998 

Electric motor, J. Weis 385,863 

Electrical call system f or.hotels, J. C. McLaughlin 385,604 

Electrical signaling apparatus, H. Thau 835,862 

Electro dynamic motor, h\ J. Sprague 335,781 

Electrotype moulds, machine for washing, E. H. 

Hanson 835.920 

Elevator shaft, E. L. Brown 336,678 

Embossing cutter, indented, W. A. Compton 836,897 

Embossing tool, recessed, W. A. Compton 886,898 

Embroidery frame, J. Levinson 336,762 

End gate, wagon, H. S. Crabtree 336,685 

Engine. See Carding engine. Direct-acting en- 
gine. Gas engine. Hydrocarbon vapor en- 
gine. Steam engine. 

Engraved plate, J. R. Hill 836,814 

Evaporating pan, H. W. Hescock 335,583 

Exercising machine, H. W. Libbey 335,697 

Extractor. See Honey extractor. 

Fabric. See Ornamental fabric. Woven fabric. 

Fan for furniture, automatic, H. M. Bien 335,883 

Feed water apparatus, A. A. Shobe 335,968 

Fence machine, portable, Middaugh & Wilcox (r). 10,687 

Fence wire stretcher, T. V. P|ielps 336,842 

Fender. See Vehicle fender. 

File holders, cabinet for, E. W. Woodruff 335,668 

Filing block, adjustable, F. F. Ede 836,980 

Filter, A. Hallowell 335,681 

Filter for purifying sugar liquors by boneblack, 

continuous, E. E. Quimby 385,622 

Filters, boneblack discharger for continuous, R. 

C. Howes 836,586 

Filters, boneblack discharger for continuous, F. 

O. Matthiessen 335,602, 885,603 

Filtration through boneblack, apparatus for de- 
colorizing sugar liquors by, F. O. Matthiessen. 336,763 

Fire escape, J. H. Clifton 835,896 

Fish line reel, A. H. Dailev 336,798 

Fish line reel, M. Maguire 335,600 

Fishing rod and reel, A. H. Dailey 335,797 

Fishing rod reel, E. J. Martin 335,826 

Flour bolt. G. T. Smith a35,642 

Foot rest, T. A. Kochs 336,594 

Foot tub, A. H. Perkins 335,838 

Forge, G Weber 336,074 

Frame. See Embroidery frame. 

Furnace. See Boiler furnace. Hot air furnace. 

Furnace, S. Bissell 835,558 

Furnace, T. Poore 335,621 

Furnace and grate, W. P. Thompson 835,658 

Furniture, article of, J. G. Wolff 835,667 

Gauge. See Paper cutter gauge. Printing ma- 
chine sheet gauge. 
Game board and sectional stand, F. C. Robinson.. 335,776 

Game marker, field, A. Gutzloe 335,679 

Gas engine, J. Charter 385,564 

Gas engine, H. & C. E. Skinner * 835,971 

Gas engines, electrical igniter for, C. E. Skinner.. 335,970 
Gate. See End gate. Railway gate. Swinging 
gate. 

Gate, Austin & Chamberlain. 336,031 

Gate, S. Hushaw 836,049 

Gate, P. Robinson 385,630 

Gear, driving, A. C. Nagel et ca 335,832 

Generator. See Electric call generator. 

Glass articles, finishing, W. H. Barr 335,987 

Gloves, making buttonhoJjBs in leather, J. 

Whitby .....' 835.865 

Governor, steam engine, Cosford & Kern 835,892 

Grain binder tension device, Blakely & Gilpat- 

rick 336,677 

Grain drill, C. Russell 835,721 

Grinding apparatus, F. S. White 335,984 

Guard. See Railway foot guard. 

Hame lock, L. Anderson 385,986 

Handkerchief box. L. P. Shuler-Shutz 335,723 

Hanger. See Shaft hanger. 

Harrow, J. M. Pearson 31:55,617 

Harrow and cultivator, P. Jacobus 336,061 

Harvester, corn, C. F. Bassett 335,877 

Harvester, grain binding, L. Miller 835,610 

Harvester, grain binding, J. F. Seiberling 835,722 

Harvesting and binding machine, grain, D. M. Os- 
borne 335,950 

Hat scaldihg and felting machine, J. S. Taylor. . . . 835,667 

Hay derrick, W. F. Brian 835,888 

Hay rake and cocker, combined, S. Olson 335,834 

Hay tedder and cocker combined, W. & J. W. 

Pedigo 335,618 

Headlight, locomotive, P. B. Viele 335,978, 835,979 

Head rest, C. B. Anderson 385,554 

Hog: scraping machine, C. F. Bush 835,742 

Holder. See Bill holder. Billiard chalk holder. 
Lead and crayon holder. Pencil or crayon 
holder. Pillow sham holder. Sash holder. 
Shade and refiector holder. Stove lid holder. 

Honey extractor, J. C. Melcher 835,828 

Honey extractor, W. B. Treadwell 335,857 

Hoop for vessels, F. Roy 336,730 

Hose, elastic, C. Hoult 336,704 

Hot air furnace, S. D. Burlingame. a36,033 

House, summer and bath, F. I. Palmer 335,835 

House ventilator, Moore & Carter. 335,829 

Hydrocarbon vapor engine, A. K. Rider 385,629 

Incubator. B. S. Renwick .... 336,961 

Indicator. See Watch winding indicator. 

Insect powder distributer, T. W. Houchin etal.... 335,817 

Insulating electric wires, composition for, Rigney 

& Wolff 336,018 

Jack. See Lifting jack. 

Jar fastening, fruit, G. B. Henrie 835,754 

Jeweler's box, J. F. Dubber 335,746 

Joint. See Packing joint. 

Kettle, steam, H. Wemet 335,^ 

Kiln. See Tile kiln. 

Knitting machine, W. D. Huse. , 835.587 

Knobs to their spindles, device for securing door, 

C. Longbottom 385,824 

Labels, machine for drying, varnished, C . Rahss- 

kopir:.\^;.. ..;;......,., ...v:.........:..:.. ....:.;; 335,771 

Ladder and ironing board, combined step, H.'D. 

Parke 335.714 

Ladder, step. Hunter & Bassett . 386,008 

Lamp, electric arc, N. Tesia. ................ .885,786, 335,787 

Lamp fixture, extension, J. A. Evai^ 835,997 

liamp, fountain, J. 8, Ostrander 



Lamp, hanging, A. P. Buxton 336,085 

Lamp, switch, T. B, Osborne 385,951 

Lamps, friction pulley tor, A. Taplin. 385,654 

Lam^s, manufacture of incandescent electric, O. 

A. Moses 835,881 

Latch operating device, O. H. Gilbert 336,914 

Lathe attachment, W. Mid dleditch 335,609 

Lathing to iron frames of buildings, fastening 

wire, R. T. Brown (r) 10.684 

Lead, apparatus for cooling white, D. Ravekes 385,773 

Lead or crayon holder, F. J. W. Fischer 836,044 

Leather stretching machine, A. C. Krueger 835,595 

Leg, ^ificial, C. A. Frees 335,748 

Letter box and collecting pouch, G. Jovine 386,052 

Letter box connection, J. G. Cutler. 366,088 

Life preserver, W. C. Macdonald 385,599 

Lifting jack, H. Walther 386,859 

Light. See Headlight. 

Lock. See Car door lock. Hame lock. Seal 
'lock. 

Lock, P. Brown 336,990 

Lock, S.Shaw 335.965 

Lock, W. D. Spencer 336,648 

Lubricator. See Steam engine lubricator. 
Machinery, stand and treadle mechanism for, F. 

H.Richards 835,626 

Magneto electric machine, F. E. Fisher «86,000 

Mattress, metallic spring, W. Hewitt 335.924 

Measuring apparatus and sack holder, grain, R. 

C. Livingston 386,940 

Meat cutter, C. Zies. 335,730 

Meter. See Electric meter. Piston meter. 
Mica sheets, manufacture of compound, H. S. 

Lucas 836,698 

Mill. See Cane mill. Sawmill. Windmill. 

Mining drill, W. H. Jenkins 335,591 

Miter box, W. L. Booyer 385,738 

Moulder's facing, J. J. Riddle 835,628 

Monument, J . H. Brubaker 335,991 

Motion, device for converting reciprocating into 

rotary. Holt & Walton 335,702 

Motor. See Electric motor. 

Mower lifting attachment, A. C. McKendree 335,764 

Mower track clearer, Patterson & Himebauch.... 335,769 
Musical Instrument, mechanical, F. E. P. Ehrlich. 335,903 

Mute for stringed instruments, C. F. Albert. 335,872 

Nail. See Shoe nail. 

Nail, F. W. Wheeler 535,983 

Necktie fastener, J. F. Pope 335,716 

Needle or spray bath. G.Taylor ...335,785 

Nut lock, J. Conway 386,037 

Nut lock, T. Lovelidge 835.941 

Oat hulling machine, Fenner & Brunson 335,688 

Oils, apparatus for refining taliow and other lu- 
bricating, G. J. Pilkington 385,957 

Ordnance. D. M. Meff ord 885.606, 335,607 

Ores, apparatus for treating, J. C. Wiswell. 386,030 

Ores, reducing magnetic oxide of iron, D. Rey- 
nolds 335.624 

Ornamental fabric, Baer & Kraemer 335,792 

Packing joint, T. Key worth 335>592 

Pad. See Truss pad. 

Paddle wheel, feathering, T. P. Turnbull 336i726 

Pan. See Evaporating pan. 

Paper cutter gauge, Metzger & Cooper 835,766 

Paper feeder, Sedgwick & Naylor, Jr 336,071 

Paper feeding machine, Sedgwick & Naylor, Jr.. . . 336,070 

Paper finishing machine, H. F. & F. L. Case 885,652 

Paper pulp, boiler for treating wood, etc., for, J. 

Makin.. 885^9*8^ 

Paper satchel, Schaffer & Steef el 885;77r 

Paper, sizing, A. Mitscherlich 336,018 

Parturition shears, A. Cullon ,.,......., 330,796 

Pattern lining, R. F. Halleck 386,919 

Pencil or crayon bolder, P. J. W. Mscher 836,908 

Pencil sharpener, J. Jenkins 885,819 

Petroleum and similar hydrocarbons into acids, 

converting. E. Schaal 835,962 

Phosphate rock, machine for washing, E. C 

Bacon 

Photography for colored impressions, carbon, L. 

J. H. Cellerier 

Pictures, making, D. Isaacson 335,755 

Pillow sham holder, J. A Knight. 336,053 

Pipe, J. B. Root 885,631 

Piston meter, J. S. Barden 336,03'^ 

Planing and matching machine, W. H. Doane 385,994 

Planing machine, metal, F. F. Dennis 335,744 

Planing machine, metal, S. W. Putnam 835,065 

Planter and cultivator, B. P. No yes. 886,014 

Planter and fertilizer distributer, seed, J. B. & T. 

C.Morgan 335,830 

Planter, corn, J. B. Pedrick 335,954 

Planter, seed, J. W. Ratliff 835,959 

Pliers, T. G. Hall 885,694 

Plotter for drauerhting. M. B. Thompson 335,853. 

Plow, H. M. Godfrey 885.917 

Plow, J. Peterson 385,620 

Plow cutting share, B. A. Koch 336,986 

Plow,gang, L. Gibbs S«,91& 

Plow harrow attachment, G. W. Spencer. ,,.....4.. 836,0^ 

Polishing machine, J. H. Cutler. , . . . 385.568 

Pool rack and game counter, B. X. Ferron. 835,689 

Press. See Cotton press. 

Press, J. H.Holmgreen ..835,816 

Presserroll, R. C. Killam 335,593 

Pressure regulator, J. Acton , . 885,734 

Printing machine sheet delivery, J. T. Hawkins . . 835,698 

Printing machine sheet gauge, W. Scott 335,634 

Printing machine stop motion, J. Naylor, Jr 835,768 

Propeller wheel, J. W. L. Simmons. 835,640 

Proportions, apparatus for computing, B. W. 

Farnham 885,906 

Protector. See Telegraph and telephone pro- 
tector. 

Pulverizer, G. Mead 385,827 

Pulverizer and seeder, S. Shaw 336,966 

Pulverizing machine. Fuller & Hayes .835,678, 835,674 

Pump, D. B. Darnell 836.089 

Punching machine, W. Whited .....385^866 

Push button, F. B. Fisher 836,003 

Pyroxyline compounds and other plastic mate- 
rials, manufacture of solid rings from, B. Kip- 
per : 335,935 

Race ring holder, duplex, J. W. Wattles 335,728 

Rack. See Whip rack. 

Railway crossing alarm signal, G. Smith. 335,648 

Railway foot guard, Soule & Given 885,847 

Railway gate, A. Wyckoff 335,790 

Railway rails to steel plates, reducing old steel* 

B. Lautn.... 385,938 

Railway signal, C. A. Lamb 385,821 

Railway supply tank, J. Stone 835,861 

Railway switch, automatic, I. W. Newland etal... 836;ft% 
Railway tie and rail fastening, B. P. J. Freeman. . 385,8(» 
Railway tie and securing guards and rails to the 

same, K P. J. Freeman. . . . .............. . ; ..;..,. 835,80i 

Rake. See Hay rake. 

Rattan scraping machme, J. M. Devany. .......... 336,800 

Reamer relieving machine, F. H. Richards, 

886,066 to 336j068 

Reclining chair, J. Hogan 33^5 

Recorder. See Weighing machine recorder. 
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Refrigerator, C. W. Monroe 386,057 

RefriK.erator attachment for wells, W. R. Ding- 
man....... 335,686 

Refrigerator for oysters, A. T. Lundqvist 336,056 

Regulator. See Pressure regulator. Watch regu- 
lator. 

Reed board, J. Hessler 835.700 

Reel. See Fish line reel. Fishing rod reel. 

Reel brushing mechanism, G. T. Smith 885.641 

Revolver lock, J. T. Smith 536,021 

Riveting machine, A. Thomson 335,976 

Riving machine, G. E. Cooke 835,795 

Rock drill,. J. E. Denton ^335,900 

Rock drill feed mechanism, G. F. Case '835,891 

Rock drill foot, J. E. Denton. 335,901 

Rod. See Fishing rod. 

Rubber dam clamp. W. S. Elliott. 835.747 

Rule, calipers, and square, combined, E. Cliff. 335,565 

Ruling machine perforating attachment, E. P. 

Donnell 335,570 

Saddle, harness. A, Gilliam. 335,809 

Safe, kitchen, H. D. Hardenbergh 835,921 

Sash holder, J. H. i^Tewbory 336,711 

Sawmill, circular. H. R. Wolfe 335.729 

Saw setting machine, C. Landgraf 335,596 

Scale, weighing, H. li. Fisher 835,909 

Scarfe.for neckwear, adjustable holder for, W. B. 

Pope. 835,717 

Screw threading tool, G. D. Tucker 336,024 

Seal lock, G. B. Williaws. 836,867 

Seeder, W. M. Lovin 385,709 

Seeder, broadcast, Webster & Smith 835,661 

Seeding machine, Horey & Marsh , 836,928 

Seeding machin e. Sheldon «& Peacock 835,779 

Sewer gas and stench trap, T. Shehan 335,967 

Sewing machine buttonhole attachment, J. H. 

Palmer aS5,886 

Shade and reflector holder, A. F. & C. A. Vestal.. . 335,788 

Shaft hanger, A. C. Pessano 336,839 

Shafts, device for taking up end pressure of ro- 
tating, C. A. Johansson 336,757 

Shears. See Parturition shears. 

Shed construction, C. Golde 335,577 

Sheet metal by electro-deposition, apparatus for 

forming, M. G. Farmer 38.5^905 

Sheet metal pipes, machine for making threads 

on.F.F. Voigt 1 335,727 

Shingle machines for edging shingles, attachment 

for, J. N. Sears 885,635 

Shoe nail, O. B. Chaplin 835,563 

Shutter fastener, J . W. Kohn 336,054 

Shutter fastener, M H. Reaser etal.... 335,960 

Signal. See Railway crossing alarm signal. 
Signals, apparatus for effecting intermittent ac- 
tion of fog and other, Durham & Chufchill. . . . 336,041 

Skate fastening, B. H. Barner 335,556 

Sleigh, combined double and single seated, W. H. 

& G. Steinbrecher 835,649 

Smoke. economically, treating, T. J. Sullivan. 335,653 

Spark arrester, H. Hennig 335,928 

Speed indicator, pneumatip, G, A. Rung. 336,069 

Spinning frames, mechanism for supporting and 
lubricating the spindles of ring, J. W. Wat- 
tles 835,980 

Spokea in wheels, machine for securing, W. P. 

Bettendorf 385,882 

Spool, W. A. Fries 335,692, 336,749 

Spool and bobbin, L. Stone. 385,783 

Spooling machine stop motion, J. W. Foster 336,672 

Spring. See Vehicle spring. 

Stamps, etc., apparatus for moistening, B. Grund- 

ler 335,580 

Stave jointing attachment for moulding ma- 
chines, A. M. Jewell 335,756 

Steam-boiler, T.E. Button 335,680 

Steam boiler, W. Caldwell 836,086 

Steam boiler, J. L. Gttl, Jr 335,760 

Steam boiler, J. Hartley 335.696, 33.5,697 

Steam boiler attachment, J. Mitchell 335,947 

Steam boiler fllter, Nickle & Nelson 335,948 

Steam boiler sediment receiver, C. W. Bowers. . . . 335,559 

Steam engine, I. A. Turner. ... 388,025 

Steam engine lubricator, C. Friederici 836,046 

Steam engines, mechanism for regulating, H. J. 

Johnson 3:^,933 

Steel ingots, soaking pit for, J. Gjers 835,915 

•Stereotype plate and block or bed for the same, 

W.T.Smith 336,022 

Stocking supporter, J. B. Sweetser 885,784 

S'..one, manufacturing artificial, G. Lilienthal 385,707 

Stool and seat, W. Holden 335,927 

Stool, folding camp, C. Von der Linden 336,823 

Stove, G. A. Taylor.. 8a%974 

Stove lid holder, S. H. Richmond 835,627 

Stoves, vaporizer for .gasoline and oil, B. Rein 8;S5,719 

Sulky, trotting, C. F. Stillman 336,660 to 835,652 

Sun dial. R. L. Spencer 386,647 

Supporter. See Stocking supporter. 

Swinging gate, G. Landis 835,937 

Tank. See Railway supply tank. 

Tap and faucet connection for beer and other 

barrels, W. E. «& J. H. Curtis 885,743 

Target, E.C.Taylor 835,655 

Telegraph and telephone protector, C. C. Drake... 836,040 
Telegraph keys, automatic circuit closer for, A. 

C. McNeal 385,605 

Telegraph, multiple harmonic printing, ,Q. A. 

Cardwell 386,681 

Telegraph signal box. district, k\ A. Holcomb 336,701 

Telegraphs* transmitter for harmonic printing, 

Cardwell «& Fitch 335,682 

Telegraphic code, A.G.Hoyt 335,929 

Telephone call bell system, F. E. Fisher 336,002 

Telephone exchange system, automatic, T. D. 

Lockwood 835,708 

Telephone -exchanges, signal system for, Johnson 

«&Fortier 336,984 

Telephone system, C. A. Jackson 835.588 

Telephone transmitter. Alabaster & Gatehouse. . 335,791 

Telephone transmitter, W. P. Freeman 335.806 

Tennis racket, F. W. Taylor 336.656 

Thill coupling, G. W. Blair 835,676 

Thill coupling, G. Morse 386,767 

Thill coupling, Romans & Pere<n*ine 335,844 

Thrasher, -pea, G. E. Luckey . . .' 886,012 

Thrashing machine feeder, C. W. Benham 335,988 

Thrashing machine, grain, J. Hawk 385,758 

Tie. See Bale tiQ. Railway tie. 

Tile kiln, L.F.ife B.C. Wickers 335,665 

Tires into bars or billets, apparatus for convert- 
ing steel, C. B. Beach 385,879 

Tires, utilizing old wheel, C. B. Beach 335,878 

Tobacco pipe stem, W. B. Kennedy 385,705 

Tobacco pipe support, J. H. Morris 885,612 

Tobacco transplanter, M. Smith 335,724 

Toe calks, roll for forming. J. W. Foulks. 336,910 

Top, musical, R. Richardson 885,843 

Traction wheel, J. Elder 835,904 

T rap. - See Sewer gasand stench trap. 

Tricycle loop frame, C. F. Hadley 845,811 

•Tripod standard, J. D. Richardson 315.774 

Truck, hand. Graves & Dreyfus 3;i5,810 

Truss pad» electric, A. T. Sherwood. . . 



Tub. See Foot tub. 

Tube. See Boiler water tube. 

Type case, wood, J. O. Stewart 835,850 

Type writing machine, M. M.IBartholomew 835,736 

Type writing machine, E. W. Brackelsberg 835,887 

Type writing machine, W. H. Slocum 336,972 

Type writing machine, T. D. Worrall 335,669, 336,670 

Umbrella, C. H. Butlin 336,084 

Urinal, T. W. Mann 835,601 

Valve, engine, J. Ferguson 885,671 

Valve gear, engine, J. Grime 336,578 

Valve, steam-actua,ted, J. T. Toole 835,856 

Valve, stop and check, J. E. Bott 335,886 

Vehicle fender, S. F. Sniffen 335,646 

Vehicle spring, T. J. Magner 335,942 

Vehicle spring, J. W. Patterson 335,953 

Vehicle spring, S. G. Smith .. 835,645 

Vehicle stake, C. A. Goul<l 335,918 

Velocipede, T. B. Jeff ery 835,590 

Ventilator. See House ventilator. 

Ventilator, B. Scarles 336,968 

Wagon, dumping, S. H. Nott 336,614 

Wall paper, bundling, F. E. Qark...... 336,684 

Wall paper, manufacturing, S. E. Trout. . . , . , 335,725 

Warping and beaming machine, sectional, J. C. 

Sewell etal 355,686 

Washboard, C. L. Travis ^,977 

Washboard, Williams k Eddy 835,868, 386,869 

Washer, adhesive re-enforce. F. A. Daipe 8^,569 

Washing machine, L. Baldauf ,. 335,736 

Washing machine. J. B.Bell....... 835,880 

Washmg machine, C. C. Maxwell 335,945 

Washing mftchine, J. W. Overman. 836,059 

Washing machine, cylinder, H. F. Moeller 385,710 

Watch crowns, manufacture of. Smith & Hitch- 
cock 385,846 

Watch regulator, W. W. Owen 836.060 

Watch, stem winding and setting, H. Abbott 835,781 

Watch stem winding and setting attachment, H. 

Abbott. 835,733 

Watch »tem winding and setting mechanism, H. 

Abbott .T 835,732 

Watch winding indicator, A. G. Wiseman 385,666 

Water closet, J. Clifford 385,895 

Water wheel. R. R. Ogden 835,713 

Weather btrip, N. Amon 386,874 

Weather strip for doors, T. Law 835,939 

Weighing machine, P. Everitt 336,042 

Weighing machine recorder, P. Everitt. 336,043 

Wheel. See Car wheel. Propeller wheel. Water 

wheel. 

Wheel, R Scheidler 835,964 

Whiflaetree iron, H. K. Porter 336,016 

Whip rack, J. A. McPherson 885,765 

Winding fabrics, machine for, H. Winterwerber.. 336,870 

Windmill, W. H. Wheeler 835,864 

Windmills, automatic water service system for, 

C. G. Frushour.... 385,807 

Window frame and sash, N. F. Sandelin, . ...... ... . 836,683 

Wire coiling and other machines, feeding device 

for, O. P. Briggs 336.889 

Wire cutting machine. D. Houghton 335,818 

Wire netting machine, F. Schilling 336.000 

Wood, embossing, W. A. Compton (r) 10,685, 10,686 

Wood ornamentation, J, P. Jamison 835,589 

Woven fabric. G. Cromptou. 836,567 

Wrench, Armstrong & Vandegrif t .^.. .^. 3^,980 

Wringer, J. W. Weiser.... 835,981 

DESIGNS. 

Badge, C. S. Crossman 16,513 

Bottle, perfumery, D. R. Bradley 16,612 

Carpet, D. G. Melville. : 16,510 

Easel, F. H. Tobias 16,611 

Fireplace plate, A. C.Mott....... 16,617 

Knob, Z. T. Hall 16,616 

Lamp or gas globe, H. G. McFadden. 16,509 

Range, D. S. Richardson 16,618 

Sash fastener, Huttig. Sr., & Bast. ;. . 16,607 

Spoons, etc., handle for, C. Casper 16,506 

Trunk iron, J. H. Alexander i.. 16,505 

Type, font of, J. Guildenstine 16,514 

Type, font of, C. E. Heyer 16,516 

Type, font of printing, H. Ihlenburg 16,508 



TRADE MARKS. 

Ale, porter, and stout, Greenway Brewing Com- 
pany 13,006 

Awning stripes— a woven cotton fabric, Gary Manu- 
facturing Company 18,005 

Baking powder, Toledo Spice Company 18,027 

Bareges and parisinas, W. Openhym & Sons .... 18j018 

Cashmeres, W. Openhym & Sons 18,016 

Cutlery, pocket and table. New York Knife Com- 
pany 13,009 

Flour, Weidler & Allen 13.0?8, 18,029 

Hats for men and boys. Straw & Ellsworth Manu- 
facturing Company. 13,024 

Hog rings, Heesen Brothers & Co 18,007 

Medicines, certain named proprietary, A. C. 

Meyer 18,008 

Metal, electroplated, and silverware of all kinds. 

Reed & Barton 18,021, 13,022 

Metal for boxes and journal bearings, R. Taylor... . 13,026 

Remedy for cutaneOhs diseases, D. Palmer 13,018 

Silica cleaning and polishing preparations;»*»Pl^- ^^' 

month Silica Company 13,020 

Silk, velvet, ^nd silk plushes, W. Openhym & Sons. 18,017 
Soap for laundry and general purposes, Oberne, 

Hosicki&Co 13,010 

Stains, wood and shingle, S. Cabot 13,002 

Stoves and ranges and gasoline and oil stoves, 
heating and cookiWg, Western Stove Manufac- 
turing Company. 13.003 

Tobacco In plug or other form, smoking tobacco. 

cigars, and cigarettes, chewing, J. G. Dill 13.004 

Tonic, O.M. Stiger.. 13,028 

Tonics, liquid, Strickland «& Co 13,025 

Veiling, grenadine, W. Openhym & Sons 18,015 

Veiling, sewing silk, W. Openhym & Sons 18,014 

Veilings and tulle, all kinds of, W. Openhym & 

. Sons 13,012 

Velveteens, corduroys, arid cotton velvet fabrics, 

W. Openhym «& Sons 13,011 



A Printed copy of the specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this oflQce for 25 
cents. In ordering please state the nuniber and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of paitents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadinn Patents ma,y now be obta-ined by the? 
Inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instrucUonsi 
address Munn & ^., 361 Broadway, New York. Othei 
foreign patenta.ioay also be^bcAinecu 
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Inside Page) eacli Insertion 
Back Fafce» eacii insertion 



• - - 75 cents a line* 
- - - Sl.OO a line. 



(About eight words to a line.) 

Engravings may head advertisements at tlie same rate 

per line, by measurement, as tlie letter press. Adver- 

tisem£nts must be received at jmblication office as early 

as Thursday morning to appear in next issue. 



THE 




IS THE ONLY MACHINE 

That knits hosiery or tubular work of all sizes. 

That narrows and widens on hosiery or tubular work. 

That knits a regular, right-angled hee such as is knit 
by hand. 

That narrows off the toe. 

That knits a so ck or stocking complete. 

That knits mittens and gloves oi any size without a 
seam. 

That forms genuine Ribbed or Seamed work. 

That knits the Double, Hat, or I'ancy webs. • 

That knits an elastic seamed-stitcn Suspender with 
button-holes. 

That knits the Afghan Stitch, Cardigan Jacket stitch. 
Fancy Ribbed stitch" the Raised Plaid stitch, the Nubia 
stitch, Shell stitch. Unique stitch. Tidy stitch, etc., etc. 

It is now the Standard Machine for Manufacturing, 
and the 

Only Family Knitter that fills the Bill. 

For further particulars address 

Laib Knitting HacUiie Hannfactnring Co., 

BoxSS, CHICOFEE FAIiliS, JI1ASS.,U. S. A. 



THE MANUFACTURE OF CRUCIBLE 

Cast Steel.— A paper read before the Steel and Iron 
Institute by Henry Seebohm. A presentation of the 
facts connected with the old-fashioned method of con- 
verting bar iron into steel and then melting it In clay 
pots to form Ingots of cast steel. Contained in Soen- 
TiPic Ambimcan Supplement, No. 464. Price 10 
cents. To be had at this ofQce and from all newsdealers. 



REIS TELEPHONE.; 



Transmitter and 
receiver, |2 each. 
7 li 6 s 6 6l6ctric 
telephones antedate and do not infringe any telephone 
patent. Send stamps for circulars and pamphlets. 
&. K. MILLIKBN & CO., 70 Washington St., Boston, Mass. 



SINKING THROUGH QUICKSAND. 

" iper by H. W. Hughes, describing the Poetsch 

s of sinking through quicksand by means of arti- 
i*eezine. Contained m SciENTiprc American 



grocessc- 
cial fi*eezine. _ ___ _ 

SUPPLEMENT, No. 4«8. Price 10 cents, 
this o£&pe 9>nd from all newsdealers. 



To behadta 




VAN DUZEN'ti 

Mechanical Boiler Cleaner, 

Takes out all mud and scale 
forming properties from the 
water of Steam Boilers, 
keeping it clean and free 
from all impurities. Send for 
circular. Manufactured by 

E. W. VAN DUZEN, 

Cincinnati, O. 



GET THE BEST^AND CHEAPEST 




ARtNT«5 1 wMTcn STATFS. 

(Cincinnati. Ohio, XT. S. A.) 
Exclusive Agents and Importers for the United States 
of the 

PERIN BAND SAW BLADES, 

Warranted Huperior to all others in quality, finish* 
uiiiforinity of temper, and general durability. 
One I'erin s»aw outwears three ordinary saws. 

lYI anuf acturei'8 of Planing n'lachiiies and 
other Patent Wood Worliing Machinery. 



THERAPEUTICAL EFFECT OF THE 

Internal A dmhiistration of Hot Water in the Treat- 
ment of Nervous Biseases.— By Ambrose L. Ranney, 
M.D. Kules for administration. The effects of the 
treatment. Theory of the action of hot water. Points 
in its favor. Conclusions. Contained in Scientific 
American Supplement, No. 46a. Price 10 cents. To 
be had at this ofQce and from all newsdealers. 



Remington 8tandard Type- Writer 




Purchasers per- 
mitted to return by 
Express C. O. D. tot 
full purchase price 
at any time within 
thirty days, thus 
giving an opportun- 
ity for comparison 
with other ma- 
chines. 



Wyckoff, Seamans & Benedict, 

339 Broadway New Vork. 



ON THE AGENCY OF WATER IN 
Volcanic Eruptions, with some observations on the 
Thickness of the Earth's Crust from a Geological Point 
of View, and on the Primary Cause of Volcanic Action. 
An interesting paper, read before the Royal Society by 
Prof. Joseph Prestwitch. Contained in Scientific 
AMERICAN Supplement, No. 496. Price 10 cents. 
To be had at this office and from all newsdealers. 




^^Coiven" Steam Hose; 

An entirely new departure in 
Steam Hose. Will stand a Water 
Pressure of 1,500 pounds. Especi- 
ally adapted for Rock Drills and 
Dredging Machines. See illustrate- 
ed notice in Sci. Am., Feb. 13, 1886. 

Manufactured and sold only by 
BOSTON WOVEN HOSE CO., 
234 Devonshire St, Boston, Mass. 



STEAM CATAMARAN MAY 'BAR- 

rett.— Plans and speciflcationn of the catamaran May 
Barretl, a family cruising boat built for use on riverg 
and laken. Construction of hulls deck beams, njain 
deck, upper works, engine and boiler, wheel. With 10 
figures. Cotanined in scientific American Supple- 
ment. No. 47'.^. Price 10 cents. To be had at this 
office and from all newsdealers. 




Hall Type Writer. 

PRICE, $40.oa. 

Zeta tAan one-kalf th« pric* of Remington or Catigraph. 

Guaranteed to do better work, and a greater 
variety, than any other writing machine in 
the world. Interchangeable types in all 
languages. Speed limited only by capability 
of operator. 

Westvtele, Conn., Nov. 24, 1885. 
Office Diamond Match.Co : 

The HALL TYPE WRITER which I 
bought of you in September last has been in 
daily use ever since, and has given me entire 
satisfaction. L. W. BEECHER. 

Descriptive Pamphlet with Price List free. 
Hall Type Writer €ompany« Salem, Mass. 



s 



ALARY^ 



of $90 a month 
Bud Expenses paid 
agents every^vhere 
to travel and sell staple goods to dealers, or 
$40 a month & expenses to distribute circu- 
lars in your vicinity. All expenses advanced. 
salary promptly paid. Simple package of 
our goods and full particulars FREE. Send 8 centT' 
for postage, packing, 6tc. We mean what we say. 
NATIONAL SUPPLY COMPANY, 

Palace Building, Cincinnati, Oldo. 



PLATS 



BialOgnes, Tahleaux, Speakers, etc, for 
" ■ xDl, Club, and Parlor. Best out. Cata- 



r LH 1 1 School, Cliib, and Parlor. Best out. 
loguefree.'T. S, UENISOlS, Cliicaso, 111, 



BRIDGE ACROSS THE MISSISSIPPI AT 

Prairie du Chien.— By John Lawler, C.E. A paper read 
at the Annual Meeting of the American Society of Civil 
Engineers, and discussion following. With five en«Tav- 
insrs. Contained In Scientific amf-ricJan SrEPLE- 
MBNT. No. 463; PY\t^ 10 cents. To be had at this 
ofKce and from all newsdealers. 




Oard Press, «8. i 
Oireular Size* ^ 
t8. Newspaper.' 

Size, $44. 



Type settinff, etc., easy 
hy printed directions. For 
business or home use 
or money making. For old 
or young. Send 2 stamps 
for catalogue of pi'esses, 
type, cards, paper, etc., 
to factorv. 
KEl^SEY <& CO., 
MeHden, Conn. 



THE RESOTTKOES OF ALASKA.— AN 

mteresting paper by Frederick Schwatka. Timber 
lands. Yellow cedar and its value. The salmon indus- 
try and salmon canneries. Whale fishery. Scenery of 
Southeastern Alaska. The fur industry. Mineral Re- 
sources, Agriculture. Contained in Scientific Ameki- 
OAN Supplement, No. 496. Price 10 cents. To be 
had at this office and from all newsdealers. 




QUA ODOMETER ftttaohed to % wagon giTfli tlifl mllsi trftTeledfrcC 

I'lOd pftrt to lUOO, and repeftU. The liu of » dolUr [S^ oi.]. Pri«| 

J|3: Onlf oBfl erer stood t«at of time, 8 Trbef la. No aprtnga. A new 

principle in meohanios that would be well for orerj inveator t« 

'<tudti ttth*re are hundreda of places in which it can be uaed. 

Right of use, reasonable. Wilt be mailed to itiTentori for ^, if 

-'■ - "— *-- Send for catalogue of our RKaiaTKKiia la- 

aeoD uix WANTBD to handle our goods. 

na Co.. Sand 4USaIle ATCtChieago, IlL 



'mention Bci. Ah. 

aTKOHXIITB. AFX 
McSOHSELL OdOM 



GLYCERINE AND ITS USES.— A 

valuable and interesting paper by F. H. Alcock. Con- 
tained in Scientific American Supplement No. 
496, Price 10 cents. To be had at this office and from 
all newsdealers. 



JPJSMFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving news^pers. 
magazines, and pamphlets, has been recently Imp roved 
and price reduced. Subscribers to thf Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low pSe of $1.60 by mall, or M.25atthe 
office of this mper. Heavy hoard sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary tor 
every one .who wii^ee .to preserve the pap^. 

Address 

Ml] JIB & CO., 




Van Duzen** Pat. lioone Pulley Oiler 
TT 4 C\ Highest Indorsements, 
H /I X Enviable Reputation, 
llxikj Scientific Pedigree. 

A two years' test by csonservative 
manufacturers of national reputa- 
tion has shown it to be the only per- 
fect lAibricator for Loose PuUeys in 
use. Prices very reasonable. Send 
for our " Catalogue Number 65." 
VAN DuzEN & Tift, ancinnati, O. 




SMALL $TEAM YACHTS. Steam Launches, 
Marine Engines and Boilers, and Propeller Wheels. 
Send for free Illustrated Catalogue. CHAS. P. 
WILLAED & CO., 282 Michigan St., Chicago. 



CONSTRUCTION OF STABLES. — A 

paper by A. W. Wright, describing a model stable Just 
flnished for the North Chicago City Railway. Contained 
In Scientific American Supplement. No. 463. 
Price 10 cents. To be had at this office and from all- 
newsdealers. 



iDgersoU Rock Drill Gii.|^ 

10 PARK PLACE, New York, 

ROCK DRILLSp 

Impmed Stone Channeling Hachinei^ 

Gadders, Quarry Bars, Plug 

and Feather Orillsy and 

Senegal Quarryinor fHachinery, 

Send for full d^criptive catalogue. 



DTl-.ir^T*^^B« K'-m 



MODERN BRONZE ALLOYS.— A PA- 

per by P. F. N-irsey, C.E., presenting some valuable 
data concerning such bronzes as are being usefully em- 
ployed for engineering purposes. The bronze of the 
ancients. Composition of bronzes. Phosphor bronze 
and its appiioations. Silicium bronze. Manganese 
bronze. Delta metal. Phosphor-copper. Phosphor- 
manganese bronze. Phosphor-lead bronze. Phosphor- 
tin. Aluminum bronze. Silveroid. Cobalt bronze. 
Contained in Scientific AMEaicJiN Supplkment, No, 
465. Price 10 cents. To be had at this office and from 
all newsdealers. 



ACETYLENE. — CHEMICAL COM- 

position. Properties, mode of preparation, with 2 en- 
gravings of apparatus. Contained in Scienxtfic 
American Supplement No. 466. Price 10 cents. OJo 
be had a^t this office and from all newsdealers. 



AMERICAN STEAM BOILER INSURANCE CO., 

45 Wllliiim Btrt-et. New T^irk. 

Write for Special Blanket Form No. 99; gives complete 
protection to property, and pays $5,000 for a life and $50 
weekly for six mouths for injury. 



Of Arc and Tncandescent Ughting. 
Electric lAght and Fewer, 

JfQtors, Dynamos, liAnipSj and Batteries in all varieties. 

Electro-Dynamic Co., 224 Carter St., Philadelphia. 
W* W. Griscum, Ci>u8ultiiiK Electrical Engineer* 



© 1886 SCIENTIFIC AMERICAN, INC 



FfiBRUARY 27, 1886.] 



^mniitU %mtmm. 



141 



MAKINS'S METftLLURGY. 

GREATIiY REDUCED IN PRICE. 

A Manual of Metallurgy. Illustrated by 100 Engravings. 
By George Hogarth Maklns, F.C.S. In one volume, 
small «vo, 59:4 pages. Reduced to $3.00. Sent by mail 
free of postage to any address in tlie'world. 
Co ntents.— Chapter I. General Properties of the Met- 
als. II. Combinations of Metals with the Non-Metallic 
Elements. III. Metallic Salts and Alloys. IV. Of 
Heating Apparatus, Furnaces, etc. V. Of the Fuels 
Applicable to Metallurgic Operations. VI. Mercury. 
VII. Silver. VIII. Gold. IX. Platinum. X. Palladi- 
um. XL Lead. XII. Bismuth. XIII. Copper. XIV. 
Antimony. XV. Uranium, Titanium, and Chromium. 
XVI. Arsenic. XVII. Iron and Steel. XVIII. Man- 
ganese and Cobalt. XIX. Nickel. XX. Tin. XXI. 
Zinc and Cadmium. XXIL Aluminum. XXIII. Mag- 
nesium. XXIV. Potassium and Sodium. XXV. The 
Principles of Electro-Metallurgy. Appendix. Index. 
B^" The above or cmy of owr Books sent bv mail, free of 
postage, at the puhUcafion prices, to arvy address vn the 
world. ^ , 

J^OiAT large Catalogue of Prai^Ucaland Scientific Books, 
96 pages, 8vo, (vnd ovr other Catalogues and iHrcvlars^ 
thewnote covering every branch of Sciefice applied to the 
Arts, sent free and free of postage to any one in any pa/rt 
of the world 'who will fvmish us fbsir add/ress. 

HENRY CAI^EY BAIRD Sl CO., 

iNDUSTuiAL Publishers, BOOKSELLERS & Importers, 
810 Walnut Street, Fhiladelphia, Fa. ,. ,-. 



BLOWPIPE-FLAME FURNACE.— A 

paper by A. C. Bngert, d escribing a new boiler furnace, 
in the designing of which the chief objects have been 
economy in fuel and preservation ol the boiler. Illus- 
trated with 2 figures. Contained in Scientieic Ambim- 
CAN SUPPLI«M£NT, No. 47ti. IMce 10 cents. To be 
had t a this ofQce and f roiu all Newsdealers. 



THE IMPROVED 

Rider HofAirPnniM Engine 

For City or Country Residences, 

Burns Coal, Wood, or Gas. Safe, Simple* 

D arable. 3 « in use. Send for 

Illustrated Catalogue "A." 

SAYER&COJiDeyStJewYort 





DOUBLE BOATS.— TWENTY ONE IL- 

lustrations of patented double boats, the general con- 
struction and ^an of which are so clearly shown as to 
need no detailed description. Name of patentee and 
date of patent accompanying each diagram. Contained 
in Scientific American Supplement, No. ti3ti. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



TCI CDUnilCfi 'I'lie ^^'^ i» ^he best Acoustic 
I CLCrllURCV Telephone in the marketf or short 
lines. Send for circular. W. B. BEACH, 402 Nicollet 
Avenue, Minneapolis, Minn. 




STEAM ENaiNES. 

Horizontal and Vertical. 

D r e d s: 1 II gf Machinery* 
Flouiv I'owder, SInte and 
Flin^M.ill lHacliiiiery» Tur- 
bine Water Wheelti. 

York Mfg Co., York, Pa.,U. S. A. 




THE NEW ^^eRESHAM'^ PATENT 

ADtoMtic MWU Ijector. 



Invaluable for ui»e on Traction, 1<'arni) Portablet 
iMariue, and Stationary Ensines of all kinds. No 
Handles I'equired. Water Supply very difficult to 
break. Capability of I'estartinff iininedlately^ 
automatically, after interruption to feed from any 
cause. Reliable and Cheap. 



V/ATER 



Sole Manufacturers in the United States and Canada, 

Nathan Manufacturing Co., 

92 & 94 LIBERTY ST., NEW YORK. 

S£Ni> FOR CATALOGUE. 



REPAIR OF BOILER TUBES.— BY 

F. "W. Blchholz. A very valuable paper. How to repair 
leaky tubes. How to remove worn out tubes. How 
to repair tubes in service, and put them in place again. 
Illustrated with 11 flgures. Cohtained in scibxtipic 
AMERICAN Supplement, No. 467. Price 10 cents. 
To ^ had at this oflftce and from ail newsdealers. 



PJIIilTCDO ^^^ OR4I1VERS 
DIH I P ll^Cket liatest 9few patent 
mil I fcillVPerforatedGRAININO Tools 
for executing the fine, difficult hand-worJc of the 
most flklllod grainer, in a rapid and excellent 
manner, without prAVIoiis skill, producing 
beantlful imitations of Oak, walnut, Mahogany, etc. Can 
be done on clear pine, simpl|^ iiled and shellacked (no 
paint), or on palmted ground. Send stamp for large Illus- 
trated catalogue. The only article of the kind in market. 
▲ddresB JOlIlir J. CJLI^I^Ol/V, Cleveland, Ohte. 



THE CHEAPEST AND BEST. ^0^^ 

^ifark place nIew York- PijKpost^ 




QUAKER CITY 

Double Reduction 
OBINDING MILL. 

— FOR— 

Corn and Tob Feed «& 
Table meal. Drew mrst 
Prem, Penna. State h air. 

SEND FOR CIRCULAR. 
A. W. r>itranb «& Co., 

3737 Filbert Htreet, 
Philadelphia, Pa. 



NOVELTY ELECTRIC CO. 

Factory and Store, 5th and Locust Sts., Philadelphia. 

ET^rytliing' Electrical. 



WORK 



FOR ALIj. S30 a week and expenses 

paid. Outfit worth $5 and particulars free. 

P. O. VICKERY, Augusta, Maine. 




SHEPARD*S NEW «60 

Screw-Cutting Foot Lathe. 

Foot and Power Lathes, Drill 
Presses, Scroll-saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, CaUpers, etc. 

Tiathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 



Address H. L. Shepard, Agent, 134 E. 2d St.,Oinciiinati, 0- 



I THE CAMERON STEAM PUMP. 

3(^000 IN USE. 

ADAPT£D TO fiVflRY POSSIBLE DUTY. 

The A. S. CAMERON STEAM PUMP WORKS, Foot East 23d St., New York. 




TtTE 



]fI|olp|i|8ra% 



^/^e/l^SA'cr ' 



°1I^Engraving Co. 



^ILLUSTRATIONS 



or^Qotel^gazii^es, 




ROOFING 



ROOFING for BuildingH of every description. Durable, 
Li^ht, Easily Applied. Inexpensive. BUfMllNG PAPER- 

Sackett's Waterproof Sheathifig. Clean^to Handle, Jm^ervi- 



_^ 'WJJ \-KJ iiOrilUlC, 1111 ^fCl V 1- 

ous to Moisture,' Water, and Gases. NEW YORK COAL 
TAR CHEi>IICAJL. CO. 10 Warren 8t.. N. V, 



BUILDING PAPER. 






R10Orgalnettes96. Roll IHastc 
Reduced. Caialoifue FR££. 

UAGXC LAKTEENS WANTED ; also FOB SALE, 
HARRACH OR6AN CO., FhUa..Fa. 



FOREIGN PATENTS. 

Their Cost Reduced. 

The expenses attending the procuring of patents In 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our Inyentors patenting their inven- 
tions abroad 

CANAOA.— Thecostof a patent in Canada is even 
}e^ than the cost of a CTnited States patent, and the 
former includes the Provinces Of Ontario, Quebec, New 
Brunswick, Nova Scotia, British c:olumbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

KN<;!li AND.— The new English law, which went into 
torce on Jan. 1st. 1885, enables parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales,Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
in England as his United States patent produces for 
him at bame, aad the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britaiu, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms In France, Belgium, Germany, 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 
'puMishers of The Scientific Ameuioan to establish 
competent and trustworthy agencies in all th& principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their intereocs faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this oflBce. 

M V N N & i 'O ., Editors and Proprietors of The SCI- 
KNTiPic American, cordially invite all persons desiring 
any Information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
(^ces, 861 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 
' V Address, M-UNN & CO., 

Publishers and Patent Solicitors, 

861 Broadway, New York. 

Branch Offices: No. 622 and 624 F Street, Pacifio 
BulMins, near 7th Street, Washington, P.. C. 



PERFUMES.— A PAPER BY JACOB 

Jesson, describing various articles used in perfumery, 
and the mode of preparing essences therefrom, stating 
the amount Hid cost of material required, and giving 
over thirtj iormuias for handkerchief extracts, with 
the cost 01 .sach. Contained in Scientific American' 
Supplement, No. 4 7 ti. Price lO cents. To be had at 
this ofiSce and from all newsdealers. 




Sure Cure for Slipping 

Belts: Bubber and Canvas. Ap- 

S lied spirally (see cut) without 
Isturbing pulley or shafting. 
Not affected by heat, moisture, 
or dust. Saves Power, Belts; 
Lacing and Journals. Write for 
circular "B." MILMO COTTON" 
CO., 295 Church St., New York. 




SEBASTIAN, MAT & CO.'S. 
IMPROVED $60 

Screw Cutting lathf. 

Designed for actual work ; no 
toy. tathes for wood or metal. 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs outfits. Lathes on trial. 

Catalogues mailed on applica- 
cation. 

165 West 2d Street, 
Cincinnati, Oliio. 



NOTICE to Isers of Steam Pnmps. 

We have received following letter in 
regard to one of our No. 5 "L" ($16) 
Steam Jet Pumps elevating 1\4 inch pipe 
of water more than 60 feet high: 

"L' ANSE, Mich., Feb. 24, 1883. 
'' VAN DrZEN & Tift, Cincinnati, O.: 

" Money could not buy the Jet of us 
unless another could be had. I would 
not give your No. 5 " L " for a $700 pump, 
equal distance to raise. 
-^— " N. A. Litchfield, Supt. Mich. Slate Co.'» 
We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons per hour. State for what 
purpose wanted and send for Catalogue of" Pumps." 
VAN DUZEN & TIFT, Cincinnati, O. 




ICE-BOATS — THEIR ^CONSTRUCTION 

and management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsf all, 
M.a. Contained in Scientific Ambkican Supple- 
ment, 1, The same number also contains the rules and 
H^gulatlons for the formation of ice-boat clubs, the sail- 
ing and management of ice-bo ats . Price 10 cents. 



PH O N O C RA P H Ys^or^lcl*^" 

Works for self-instruction, by Benn Pitman and 

Jerome B. Howard, for sale by all book-sellers. Cat- 

alogue,alphabet and illustrations sent free. Address 

PHONOGKAPHIC INSTITUTE, Cincinnati, O. 



BOILER AND PIPE COVERINGS. 

ABSOLUTELY 

LIGHT and CHEAP. 

K^SY TO ^FPLY. 

Of Braided Packing. Mill Board, 
sxzsi.A.a^zzxzio'ca- .anj:* sx*xxcx.A.Xia?xxis. 

CHALMERS -SPENCE CO., FOOT EAST 8TH STREET, N. T. 




ASBESTOS 



ICE. REFRIGERATING 



and Ventilating Machines 
Jarmans Patent. YORK 
MFG, CO., York, Pa. 




^lULF A MILIION BUDENSj^*^^ 

^PLANId 



ARE ANNUALLY 



EDs 



^ 



Our Seed Warehouses, the largest in , 
New York, are fitted up with every ap- , 
pliance for the proisapt and careful 
filling of oiAers. 




Our Green-house EstablishmeJit at, 
Jersey City Is the most extensive in 
America. Anaiial Sales, 2>i MiUiou 
Plants. 



Our Catalogue for 1888f of 140 pages, containing colored plates, descriptions and Illustrations;, 
of the NEWEST, BEST and RABEST SEEDS and PLANTS, will be mailed on receiptor^ 
6 cts. (m stamps) to cover postage. 

PETEB HEMBJiSOII t CO. " ^JSJ^SS^ »^ 



VIOLIN OUTFITS 

CoBsiitin? of Yiolliiy Box,, fioir 

1 and Teacheci sent to any part of 

the United StatOf 

onltoSdays'tiial 

i before bayin;* 




at «4, IfiS, mi& A J$S5 «iich. Send atamp for 

Beautiful Illustrated 06 page Cataloffue of Violins, Guitars. 
Banjos, Cornets, Flutes. Strin(?s ofall kinds, Harmonicas, 
Organ Aceordeons,MusicBoxes,&c. I*OWEST PRICKS. Mail 
C) iders a Specialty. C. W. STOKY, 20 (;entral St. Boston, Uasa. 



I New Catalogue of Valuable Papers 

contained in Scientific AmlkICan supplement, sent 
free of charge to any address. 

MTTNN <fe CO.. ?m Broadway. N. Y 



Especially for 
MII.I-ER'S 

Unequaled for wa 
for oil pumps. In 
sizes, %, H, %, M, 
All quantities, $1.25 
most substantial 
ever put together! 
none out— add a rou 




Sbeara Hammers. 
PACKING. 

ter packing, and 
rope form of all 
%, %, %, 1", etc. 

¥er lb. It is the 
'acking material 
Pack with it— take 
nd whenever there 



is rbom for it. MILLER PACKING WORKS, 

laSS Buttonwood St., Philadelphia, Pa., U. S. A. 



An Engineers Field Book. 

PRICE 25 CENTS. 

Address ENGINEERING NEWS PUBLISHING CO», 
TRIBUNE Building, New York. 



ABVEKTISEKs* Can learn the cost of any pro- 
posed line of Advertising at GEO. P. ROWELL & 
CO.'S NEWSPAPER Advertising Bureau, 10 8pruce 
St., New York. Send 10 cents for a 100-page pamphlet. 



w 



ANTED 



An active Man or Woman 
in every county to sell out 
goods. Salary $75 per Month and Expenses. Can- 
vassing outfit and particulars free. 
STANDARD SILVERWARE CO., Boston, Mass 



THE WALL.— A LECTURE BY PROF. 

T. R. Smith, F.R.I.B.A. Physical Qualities an* Mode of 
Constructing. Walls of the Middle Ages. Egyptian* 
Grecian, and Roman Walls. Different ways of dealing 
with a Wall. Masonry of the Jews. Ornamentation. 
Color. Contained in Scientific American Supple- 
ment, No. 466. Price 10 cents. To be had at this office 
and from all newsdealers. 




WITMERBY, RUGG & RICHARDSON. Manufacturers 
of Patent \N ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R, Ball A; ( o.. Worcester, Mass. Send for Catalogtie. 



BNOINEER'S POCKCrr BOOK. BY 

Charles 11. Haswell, Civil, Marine, and Mecnanical En- 
gineer. Giving Tables, Rules, and Formidas pertaining 
to Mechanics, Mathematics, and Physics, Architecture, 
Masonry, Steam Vessels, Mills, Limes, Mortars, Cements, 
etc. 900 pages, leather, pocket-book form. Price $4. 
This valuable work will be sent on receipt of price by 
MUNN & CO., New York. 



P XJ L L E Y S 

order from our 
**SPEClAIi L.IST." 
THE 

ROUfiH JobnT.1\oyelUfK.Co. FINISHED 

BUFFALO, N.Y. 



2ic. 



4c. 



IT DAVft To sell our Rubber Stamps. Free Catalogue 
II r A I V to agents. FOLJ AMBE & Co., Cleveland. O. 



PORTLAND CEMENT.—THE S C I- 

ence and Art of the Manufacture of Portland Cement, 
with observations on some of its constructive applica- 
tions. By Henry Reid, C.E., author of "A Practical 
Treatise on Concrete, " etc. 8vo, cloth. Price |7.25. Ad- 
dress MuNN & Co.. 361 Broadway, New York. 



CURETheDEAF 

Peck's Patent Improved Cushioned Ear Drums 
Perfectly Restore the Hearing, and perform the 
work of the natural dram. Invisible, comfortable ana 
always in position. All conversation and even whispers 
heard distmctly. Send for illustrated book with testimoni- 
als, FREE. Address F. HISCOX. 853 Broadway. N. Y. 



DYKE'S BEABD ELIXIR J,--'L^\-,,,„^^,^^-,^^,.,.,^ 

"^ i Eitra Strangth. Quick, a»f«, Sur.. No 

. ...„. ■ other ratUMl;, 2or 3 Pkp. doM th* work, 

I'SfyKWill proT* it Dr faribit $100.00. Prica 

V M, I P*'^ P'g' ^'tb directloui Msled and poet- 

\ paid25cti. 8 fbrSOoU. ifc»mpaar lilrn'. 

LSmith Mfg. Co,, Palatine, Ills. 

T>TT XriCfe." Instant relief. Final cure in 10 days, and 
IT XJuCJi^i^ever returns. No purgCj no salvf, nq 
suppository, sufferers will learn of a simple remedy, 
Free, by addressing C. J. MASON, 78 Nassau St., N. y; 




TO!*E*!!MEN! 



I suffering from the ef- 
Ifectsof youthful er- 

_ J rors, early decay, losi 

manhood,.etc. I will send a valuable treatise (sealed) 
containing full particulars for home cure, free. of 
chaise. Address Prof. F. G. FOWLER. Moodus, Conn. 

f^lTXj'S'. A Quick, PermaneoA 
Cure for Lost Manhood, Debility, Ner- 
vousness.Weakness. No quackery. la* 
dispute ble Proofs. Book sent sealer 




Whose VITALITY Is _„ 
EXHAU8TE1* or Power 1 

ED_ma7 find a perfect and reliable cur 



y> may find a perfect and reliable cur in the 

FRENCH HOSPITAL REMEDIES 

originated by Prof. JEAN CI VlALK^of ParisTFrailFe. 



Onginatedby Prof. JEAN CIVIALK, of Paris, France. 
Adopted by all French Physicians and being rapidly and 
successfully introduced here. All weakeumg losses and 
drains promptly checked. TKEATI8E_eiving news, 
tmper and medical endorsements, c . , FREK.^fensulta- 
tion (office or by mail) with six eminent doctors FKEGk ' 

CIVIALE AfiENCY. No. 174 Fulton Street. New York 



WEAKJNDEVELOPED PARTS 

OP THE HUMAN BODY ENLARGED, DEYELOFED, 
STRENGTHENED, Etc.. is an interesting advertisement 
loog run in our paper. In reply to inquiries, ve will say th«t 
there is no evidence of humhug about this. On the contrary, 
^e advertisers are very-higfaly indorsed. Interested peraona 
niay- get 8«»led circolarB giVJ ng all partienlara, by addf ^rin^ 
gHiB Mbpicai. Co.. Buffalo, N. Y.— Tnlpdo Eygmlng Bee. 
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in side i'asce* each insertion - - - 7 5 cents a line. 
Back Faffe, each insertion - - - 81.00 a line. 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 

per line, lyy measurement, as the letter press. 4^«/"- 

tisements must be received ai publication offict as early 

as Thursday morning to appear in next issue. 



NOTABIiE and SIGNIFICANT ITEHIS 

FROM THE 

FORTT-FIRST ANNUAL REPORT 

OF THE 

New York L ife Insuran ce Company. 

A total income of over sixteen million one hundred 
thousand dollars, and payments to policy-holders of 
nearly eight million dollars. 

Interest inoom^. over three million dollars, being about 
5K per cent, oa average net assets, and nearly four hun- 
dred thousand dollars in excess of losses by death. 

Market value of securities, over three million three 
hundred thousand.dollars in excess of their cost. 

Liabilities, both actual and contingent, provided for. 
and a Divisible Surplus by the Company's standard of 
over seven million dollars ; Surplus by the State stand- 
ard, over thirteen million dollars. 

An increase of nearly two million dollars in income, 
over three millions in surplus, over seven millions in as- 
sets, and of over thirty millions of insurance in force, 
during 1885. 

HUlUniARY of REPORT. BUSINESS of 1885. 



$12,722,iaS.03 
3,399,069.71 



Received in Premiums 

Received in Interest, Rents, etc 

Total Income S16 lgl,17!4ty4 

Paid Death-claims. $2,9'J9,109.64 

' Endowments ^.... 741,764.47 



Annuities, Dividends, and for 
Policies purchased . 



3,940,999.64 



Total Paid Policy-holders... Sy,68 1,873. 75 



New Policies Issued 

New Insurance Written.. 



18,566 

$68,521,452.00 

CONDITION JAN. 1, 1886. 
Cash Assets .$66,864,321.3*^ 



♦Divisible Surplus, Co.'s Standard. , 
tTontine ^' 

Total Surplus, " 



$7,064,473.13 
3,123,742.77 



}||;10,188,*>^15.9Q 



Surplus by State Standard, Sl3,*^25,053.94 

Policies in Force. 

Insurance in force 

PROGRESS IN 1885. 

JSxcess of Interest over Death-losses, 

Increase in Income 

Increase i n Surplus, State Standard, 

Increase in Assets 

Increase in Insurance Written 

Increase in Insurance in Force 



86,418 
$259,674,506.00 

$399,960.07 
1,880,697.35 
3^13,707.48 
7,580 567.75 
7,0:^6,902.00 
30,291,914.00 

* Exclusive of the amount specially reserved as a contingent liability 
to Tontine Dividend Fund. 
i Over and above a 4 per cent, reserve on existing policies of that claBS. 



THE SEVEN ADVANTAGES 

OF THE 

Nd*|l^irork lilfe Insurance Company's 

NON'-f'OBPEITI^•tt-TO^TINE LIMITED 

ENDOWMENT fiOLIGT. 

FIRST ADVANTAGE. — Insurance for a definite 
amount, or for an amount increasing with each pre- 
mium paid, as desired. 

SECOND ADVANTAGE.-A Definite Cash Endow- 
ment, and a Tontine Dividend, to Policies in force at 
the end of Endowment ai^d Tontine periods, which 
periods corFespoad,.ai^ jniay lmv«^^«r Teijj J'tfieei^ . 
or Twenty Tears. 

THIRD ADVANTAGE.— Insurance for the full amount 
of the Policy, extended for as long a time as the value 
of the Policy will carry it, within the Endowment 
period, in case of discontinuance of payment of pre- 
miums after three years. 

FOURTH ADVANTAGE.— A Grace of one month in 
the payment of premiums, during which time the policy 
holder's security is unimpaired . 

FIFTH ADVANTAGE.— Three valuable options, in- 
cluding cash value, to policy-holders who survive their 
Tontine and Endowment periods and keep their poli- 
cies in fqree. 

SIXTH ADVANTAGE.— Practical freedom of action 
with respect to occupation, residence, and travel. 

SEVEJJJh ADVANTAGE.-The payment of death 
dlaiUisiinmediately upon the approval of the required 
proof s of death. 

Do nbt insure until you have seen full particulars of 
this Policy. Do not'f ail to write the nearest Agent or 
the Home Oflace for such particulars— at once. The 
NEW YORK LIFE INSURANCE COMPANY, 346 & 
348 Broadway, New York City. 
WILLIAM H. BEERS, President. 

HENRY TUCK, Vice-President. 

ARCHIBALD H. WELCH, 2d Vice-Pres't, 
BUFUS W. WEEKS, Actuary. 
Theodore M. BAJTi^Sk,. Cashier. 

.^;; . D. O'DELL, Supt. of Agencies. 
A. HUNTIN*0TON, M.D., Medical Director. 



Cn D Q A I C Six Inch Equatorial Telescope on tri- 
rUn OMLCi pod, and two ft. globe; >i earth and 
moon in miniature. JOHN HAMMBS, Keokuk, Iowa. 



IflifeHikt Architectural and Scientific Publications. 

JUST PUBLISHED. 

Roper's Young Engineer's Own Book. With 106 illustra- 
tions, 363 pages, price, $3.00. 

Roller's Practical Hnmly-Bnoks, for Engineers 
and Firemen. 

tengiaeers' Handy-Book, $3.50. Haod-Book of Land 
&n&. Miartne Erutines. 13.50. Use and Abuse of the Steam- 
Bo^lerO^iOO^ >,<ptecnlsm,of Hlgh-Preasure Steam-En- 
gines, WiMt •QiiMtibns and Answers for Engineers, $3.00. 
Hand'-Bootk bf Modern Steam Flre-Engines, $3.50. Hand- 
Book of the Lo^motive, $2.50. Instimctions and Sugges- 
tions for Engineers and Firemen, $2.00. Care and Man- 




the Use of Belti; 



E., $3.60. 



. Carpenter .and Joiner Modernize^il^^ New Elements 
of Hfthd-Raillng, $7.00. Lessons m Hand-Railing for 
Leamers, $5.00. EDWARD MBEKS, Publisher, 
S. E. Cor. Walnut and Tenth Sta Philadelphia, Pa. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty one year^ 
experience, and now have unequaUd faciliUea for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonab^ terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringement^, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MTJNN dc C0.9 Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-N0. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, P. G. 




' VALVES, 

Gate, Globe, Angle, Check, and Safety. 

MANUFACTURED OF BEST STEAM METAL. 

The Jenkins Disks used in these Valves are manufactured under our 1880 Patent, and will stand 
any degree of steam pressure, hot and cold oils, or acid. 

To avoid imposition* see that valves are stamped^* Jenliins Bros." 

71 John St., New YoyIl. * 13 So. Fourth St,, Phila. 79 Kilby St., Boston. 



H.W.aoHNS' 

Boofinff, Building Pelt, 

Steam PackinKS, Boiler Coverings, 

Pire Proof Paints, Oements, Etc. 

Samples and Descriptive Price Lists Free. 

H. W. JOHNS M'F'6 CO., 87 MAIDEN LANE, N. Y. 
175 Randolph St., Chicago; 170 N. 4th St., Philadelphia. 



SA WS Wanted 50,000 Sawyers and fi A W Q 
''*''*-' Lumbermen to send us thei r ^ ^ ^ '' O 
A full address for a copy of Emerson's ^~ Book - 
of SAWS. We are first to introduce NATun- A 
AL Gas for heating and tempering Sa^vs 
Wwtth wonderful effect upon improving their tm/ 
quality and toughness, enabling us to reduce W 
prices. Address 

SEIUERSON, SMITH <fe CO. (Ltd.), 
Beaver Falls, Pa< 



S 



MERtiPE 



Address JOHN A. ROBBLINGTS SONS, Manufactur- 
ers, Trenton, N. J ., or 117 Liberty Street, New York. 

wheels and Rope f or cqpveying power long distances. 
Send for circular. 



PHOTOGRAPHERS ^o'f;, 

winter erenings making prints from negatives by lamp- 
light on Eastman's Permanent Bromide Paper. 
Hesults produced rival India ink drawings in effect. No 
toning required. Siuiple* Certain, Quick. Circu- 
lars and sample prints free on receipt of two cent stamp. 
EASTMAN DRY PLATE A^ FILM CO., 

1347 State Street, Rochester, N. Y. 



E P P S'S 

GRATEFUL-COMFORTING. 

COCOA 



rCE-HOUSE AND REFRIGERATOR 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con^ 
tained in Scientific AMEBio^fiuppLEMENT No. 1 16. 
Price 10 cents. To be had at tms ofQce and of all news- 
dealers. 




DRAWING 
INSTRUMENTS.! 



Illustrated catalogue 

sent on application to 

Wm. T. Comstock, 

6 Astor Place, 

New York. 



Barnes' Pat. Foot ^ Hand Power 

Oontractors and Bulldeirs,OabinetHakers and 
Jobbers in Wood or Metal, who 
have no steam power, can, by us- 
ing outfits of these machines, bid 
lower and sare more money than 
by any other meajis for doing their 
work. Sold on trial. lUustrated 
Catalogue FREE . 

W.F.& JOHN BARNES CO., 

AddreBj I999 puby St.VBockford, 




Telegraph and Electrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue C. E. JONESl A BKO. Cincionati, Ow 

itia important to us tbat you mention ttils paper. 



NEW YORK BELTIIiii AND PACKING CO. 

Oldest and Lararest 01 annfactarers i n the United ii^tates of 

Vulcanized Rubber Fabrics 

Adapted to Mechanical Purposes. 

RUBBER BELTING, PACKING, AND mSE, 
Mats and Matting, and Stair Treads, &c. 

John H. CHEEvsjR, Treas. ^Te"^^r ITorls Beltiangf siancfL ^stdriaigr O0-, 
JoHNp.CHEEVER.Dep'yTreas. WareHoUse, 15 Park Row, opp. Astor House. N. Y. 

Branches: 308 Chestnut Street. Phila., 167 and 169 Lake Street, Chicago, and 52 and 54 Summer Street, Boston. 





Write for Circular and tell us what you want. ' ■ 

B. W. PAYNE & SON, Drawer 10(M, Elnilra* N. T. 
„ , Or address our New York OfQce^. • 

Eastern AgentSjHrix, Clarke & CO., Boston, Mass. 

Our patented Vertical Boiler will not prime. No dan- 
geroi burning jSues. 



'rovldence, K. It(l*urk St.) Sixminates'walkWestfromstation. 
^^ Original and Only ISiiililer of the 

%ARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P 

Send for copy Engineer's* and Steann User's 

Manual. By J. W. Hill, M.E. PrlceSI.25. 

USHT ION THIS FAFKB. «_ 



BOXWOOD AND ITS SUBSTITUTES. 

—A paper hy J. B,. Jackson, enumerating and describing 
the various woods that have been proposed as a substi- 
tute for box. Contained in SCIENTIFIC American 
Supplement NO. 497. Price ID cents. Tobehadat 
this office and from all newsdealers. 



TrngB Hoop DriTlng* 



BARREL, KES, 

Hogshead 9 

AND 

STATE MACHINERY. 

Over 50 varieties manu- 
factured by 

!. & B. Holmes, 

BUFFALO, N. Y. 



Transmission of Power. 

SuspenMion BridereSf 

Tramway^B, 

and other applications of 



WIRE ROPE 



Trenton Iron Go. 

WORKS and OKFICK, THKNTON, N. J. 

New York Office— Cooper, Hewitt & Co., 17 Burling j 
Slip. Philadelphia Office— 21 North Fourth Street. Chi-:.' 
cago Office— 146 Lake Street. '■ ■ 



ICE-HOUSE AND COLD ROOM.— BY R 

G. Hatfield, with directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. l^rice 10 cents. To be had at this office 
and of all newsdealers. . 





Mention this pape^. 




BOOKWALTKK KIVGINE. 

Compact, Substantial. Econom- 
ical, and easily manai^ed: gu r- 
""led to work well ana give 

power claimed. Engine and 
^er complete, including Gov- 
ernor. Pump, etc., at the low 
price of 

8 HOiiSE POWER $240 00 

i\ri •• '• 280 00 

6^ " " 355 00 

^ " ♦' 44000 

(^r" Put on cars at Springfield, O. 

JAMES LEFFEL & CO., 
Springfield. Ohio, 
or 110 Liberty St., New Vork. 




THE CURTIS 

RETURN 

For returning steam condensed un- 
der pressure automaticfllly into the 
boiler, whether taken from above or 
below the boiler lever, without loss 
or waste. Manufactured by 

THE CURTIS RE&DLATOR CO, 

BOSTON, MASS. 
Send for Circular No. 19. 




Best in principle, workmanship, and materials. 

An unequaled small Motor adapted to all uses. ^^ 

When the motor is not at work, the expense of running it ceases. 
- Simple, iSafe, Economical} Durable. No extra insurance. 

Four sizes: 1 H, P., Jig H. P., 1 man power, and aSewifcg Machine MotoF. 

Our Gas Engines, will work satisfaq^rily when attached to Gasolene 
Machines, 

Send for Illustrated Catalogue. 

ECONOMIC MOTOR CO., 

Office and Salesrooms, CORTLANDT'ST., NEW VORK. 




JKSfiO 00 PER MONTH. SALARY and 
^JV.vv commlBsiofti to . «<!topetent 
business manager iii vftsf^y for ex- 
clusive agency of qxLt National- Auto- 
matic Gas-Saving Governors, Average 
33 per cent, saving in rgas bills. In- 
creased illumination and safety from 
fire. Over 7,C00 in service. • Indorsed 
by highest mercantile and corporate 
authorities, $500 cash required for 
$1,000 sample outfit. No bonds. Ad- 
dress The Union National Gas- 
Saving Co., 21 East Fourteenth St., 
New York. 



95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the eonsequemies 
thereof, and liable to suit therefor. 



^.^£t 






i 



OF THB^ 
FOR 1886. 

Tbe Most Popular Selentifie Paper in the World. 

Only S3.90 a Year, inclndinfr Postage. Weekly 
3t2 Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains siz- 
teen pages of useful inf oimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the dity; and it is the aim of the piibTishefs 
to present it in an attractive form, avoiding aa much as 
possible abstruse tenps. To every intelligent mind, 
this journal affords?* constant supply of instructive 
reading. It is promotiy^ of knowledge and progress In 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one t/eor— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, 11.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gmtis for every cliUD of five subseribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and ocoreetly addressed, 
seldom goes astray, but is at 4J»e sendei^'s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

livdlTJiT^T cSc CO., 

361 Broadway New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thic Scientific American, but ^s uniform therewith 
in size, every number containing Sixteen large pages. 
The Scientific American Supplement Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, Archaeology. Astronomy, 
Chemistry, Electricity, Light, Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole prof us^y^lllustrated with 
engravings. 

The most important Engineering Worhs, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the SuppiiEMENT for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
EiiiCAN and one copy of the Sujpplement, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN «fe Co.. 361 Broadway, N. Y., 
Publishers Scientific American. 

To Koi*ei8rn Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Jap n, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year ; $9, gold, 
for both Scientific American ani Supplement for 
one year. This includes postage, which we pay. Remit 
by postal or express money order, or draft to order of 
MUNN & CO., 361 Broadway, New York. 



PRINTING INKS. 

rpHE "Scientific American" Is^prinled with CHAS- 
± ENEU JOHNSON & CO.'S tSTK. Tenth and Lorn 
bard Ste. Fbiia.. and 47B0Be St., epp. Duaue St., N T. 
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